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LETTER  OF  TRANSMITTAL. 


United  States  Department  of  Agrioultttre, 

Bureau  of  Biological  Survey, 
Washington,  D.  C,  March  26,  1915. 
Sm:  I  have  the  honor  to  transmit  herewith,  for  publication  as 
North  American  Fauna  No.  38,  a  review  of  the  American  moles 
by  Hartley  H.  T.  Jaclcson,  assistant  biologist,  Biological  Survey. 
Widely  distributed  throughout  a  large  part  of  Nortli  America  and 
very  numerous  in  many  places,  moles  have  in  some  locahtics  proved 
injurious  to  agriculture,  though  they  are  generally  beneficial  tlirough 
their  destruction  of  insects,  which  form  much  of  their  food.  Their 
economic  status  has  not  yet  been  fully  determined  but  is  now  being 
carefully  investigated  by  this  bureau,  and  for  this  work  the  present 
paper  will  serve  as  a  basis. 
Respectfully, 

Kenry  W.  Henshaw, 
Chief,  Biological  Survey. 

Hon.  David  F.  Houston, 

Secretary  of  Agriculture. 
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A  REVIEW  OF  THE  AMERICAN  MOLES. 


By  Hartley  H.  T.  Jackson. 


mTRODTJCTION. 

On  account  of  their  subterranean  and  secretive  habits,  American 
moles  apparently  were  not  observed  by  the  earlier  American  ex- 
plorers. As  the  settlement  of  the  United  States  progressed,  however, 
these  animals  became  well  known,  and  in  many  cases  proved  injurious 
to  agriculture.  Moles  occur  rather  generally  in  eastern  North 
America  along  the  Atlantic  and  Gulf  coasts  from  Labrador  to  Florida 
and  in  northeastern  Tamaulipas,  Mexico,  and  range  westward  to 
Manitoba  and  northeastern  Colorado.  Within  this  area  are  found 
three  genera,  Scalopus,  Parascalops,  and  Condylura.  All  three  genera 
occur  in  some  localities,  but  no  one  covers  the  entire  region  occupied 
by  the  group.  West  of  the  area  mentioned  no  moles  are  found  until 
the  Pacific  coast  region  is  reached.  There,  two  other  genera,  Scapa- 
nus  and  NeurotricTius,  occurs  their  ranges  being  confined  mainly  to  the 
humid  and  semihumid  region  west  of  the  Cascade  Range  and  the 
Sierra  Nevada,  from  southern  British  Columbia  to  northern  Lower 
CaUfornia. 

In  general,  the  several  genera  have  the  following  distribution : 
Scalopus,  comprising  the  common  naked-tailed  moles  of  eastern 
United  States,  is  the  most  widely  distributed  and  best-known  genus 
of  the  family.  It  ranges  from  southern  Massachusetts,  southern 
Ontario,  central  Minnesota,  and  northeastern  Colorado  south  to  the 
GuK  States  and  northeastern  Tamaulipas,  Mexico.  It  is  confined 
almost  entirely  to  the  Upper  and  Lower  Austral  Zones. 

Parascalops,  comprising  only  a  single  species — Brewer's,  or  the 
hairy- tailed  mole — is  much  more  restricted  in  range  than  Scalopus, 
occurring  from  southern  New  Brunswick  to  northeastern  Ohio, 
southern  Pennsylvania,  and  south  along  the  Appalachian  Moun- 
tains to  North  Carolina.  Although  living  in  the  midst  of  the  range 
of  Scalopus,  in  reality  the  two  occur  together  at  comparatively  few 
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places,  since  Parascalops  is  coiifiued  exclusively  to  tlie  Transition  and 
Canadian  Zones,  while  Scalopus  inliabits  chiefly  the  Austral  Zones. 

Condylura,  also  comprising  only  a  single  species — the  star-nosod 
mole — is  widely  distributed,  but  apparently  not  very  abundant.  It 
ranges  from  southern  Labrador  and  southeastern  Manitoba  south  to 
northern  Illinois,  along  the  Appalachian  Mountams  to  western  North 
Carolina,  and  on  the  Atlantic  coast  to  Georgia.  Apparently  not  lim- 
ited in  its  distribution  by  zones,  it  occurs  from  the  Boreal  to  the  Lower 
Austral. 

Scapanus  fills  the  place  on  the  Pacific  coast  occupied  by  Scalopus 
on  the  Atlantic  slope,  being  abundant  and  widely  distributed  from 
British  Columbia  south  to  northern  Lower  Califoi'nia.  It  ranges 
through  all  the  zones  from  Boreal  to  Lower  Sonoran. 

Neilrotrichus  has  a  limited  distribution  on  the  Pacific  coast  west 
of  the  mountains  from  southwestern  British  Columbia  south  to 
Monterey  Countj^,  California,  occurring  in  the  Boreal  and  Transition 
Zones. 

HABITS  AND  ECONOMIC  STATUS  OF  MOLES. 

While  all  American  moles  have  certain  general  habits  in  common, 
as,  for  example,  spending  most  of  their  lives  imderground  and  feeding 
largely  upon  insects,  their  habits  vary  in  details.  The  genera  Sca- 
lopus,  Scapanus,  and  Parascalops  usually  inhabit  drier  soils,  burrow 
deeper,  and  confine  themselves  more  to  subterranean  runways  than 
do  Condylura  and  Neiirotrichus.  All  moles  prefer  loamy  or  sandy 
soil  where  burrowing  is  easier,  and  consequently  they  are  scarce  or 
absent  in  heavy  clay,  stony,  or  gravelly  soils.  Insufficient  food  is 
often  the  cause  of  their  scarcity  in  excessively  sandy  soils. 

The  common  mole  (Scalopus)  is  found  in  almost  any  area  where 
soil  and  food  are  suitable;  it  is  most  plentiful  in  meadows,  gardens, 
and  similar  habitats,  but  is  by  no  means  confined  to  them,  and  fre- 
quently is  foimd  in  open  woocUand,  along  the  banks  of  streams,  and 
in  other  environments.  It  dwells  in  a  series  of  subterranean  tunnels 
10  to  18  inches  beneath  the  surface,  and  from  these  it  forces  to  the 
outside  smaU  piles  of  earth,  scarcely  large  enough  to  be  worthy  the 
name  "molehills."  A  second  series  of  tunnels  is  made  just  beneath 
the  surface  of  the  soil  and  appears  as  a  series  of  small  ridges,  usually 
more  or  less  branching  and  at  times  ramifying  in  all  directions.  This 
second  series  seems  to  bo  made  chiefly  during  the  animal's  hunt  for 
food  and  may  be  occupied  but  once;  generally,  however,  the  main 
surface  tunnels  are  used  for  a  considerable  time.  During  dry  weather 
the  mole  works  deeper  and  practically  deserts  the  surface  ridges.  Its 
change  of  habit  is  duo  in  part  to  the  increased  hardness  of  the  surface 
soil,  but  undoubtedly  is  more  the  result  of  its  pursuing  worms  and 


1915.] 


INTKODUCTION. 


7 


insects  into  moister  regions.  Essentially  the  same  condition  is  pro- 
duced during  winter,  when  the  surface  soil  is  frozen.  The  common 
mole  seldom  leaves  its  tunnels.  Its  nest  is  about  5  or  6  inches  in 
diameter  and  usually  12  to  18  inches  beneath  the  surface;  most  fre- 
quently it  is  placed  under  roots  of  shrubs  or  pasture  grass  and  is 
made  of  grass  and  rootlets,  but  occasionally  partly  of  leaves.  In  the 
northern  half  of  its  range  the  yoimg  are  bom  during  March  or  April ; 
.in  the  southern  part  they  appear  earUer  in  spring.  The  number  of 
young  in  a  litter  varies  from  two  to  five,  the  usual  number  being  f oiu** 
and  there  is  probably  only  one  litter  produced  each  year. 

The  habits  of  Scapanus  are  much  like  those  of  Scalopus.  The 
ridges  formed  by  Scapanus  upon  the  surface  are  usually  more  con- 
spicuous than  those  of  Scalopus,  and  its  ''molehills,"  thrown  up  at 
frequent  intervals,  much  larger.  The  hills  made  by  Scapanus  often 
contain  a  half  bushel  or  more  of  dirt  and  resemble  those  made  by  the 
pocket  gopher.  The  mounds  made  by  Scapanus,  however,  show  no 
trace  of  an  opening,  while  those  of  the  pocket  gopher  do.  The 
mounds  of  Scaparms  in  most  cases  are  more  nearly  circular  than  those 
of  the  pocket  gopher.  So  far  as  known,  the  breeding  habits  of  sub- 
species of  Scapanus  latimarms  do  not  differ  essentially  from  those 
of  Scalopus;  the  time  of  breeding  and  the  number  of  yoimg  in  a  litter 
are  about  the  same.  With  Scapanus  townsendii,  however,  the  breed- 
ing time  is  later,  the  young  usually  being  bom  during  May  or  June. 
The  number  in  a  Htter  is  less  than  with  S.  latimanus,  there  being  usually 
only  two  or  three,  seldom  fom',  and  not  infrequently  only  one. 

The  habits  of  Parascalops  are  not  well  known,  but  in  general  they 
appear  to  be  much  the  same  as  those  of  Scalopus. 

Star-nosed  moles,  genus  Condylura,  prefer  to  make  their  homes  in 
wet  meadows  or  marshes,  though  occasionally  they  may  choose  the 
same  habitat  as  Scalopus,  or  even  occupy  the  same  timnels  with 
them.  The  surface  ridges  made  by  Condylura  are  more  irregular 
and  broken  than  those  of  Scalopus  and  usually  smaller  and  more 
crooked;  the  burrows  seem  to  be  deep  for  a  short  distance,  then 
appear  as  surface  ridges,  shortly  to  disappear  again.  Besides  the 
subterranean  timnels,  the  star-nosed  mole  uses  surface  runways 
under  and  through  the  grass  in  marshes  and  meadows.  Unlike 
other  moles,  Condylura  frequently  leaves  its  tunnels  in  winter  and 
burrows  in  the  snow,  or  even  runs  on  top  of  it.  Little  is  known  con- 
cerning the  nesting  and  breeding  habits  of  this  genus.  A  family  of 
five  young  about  one-third  grown,  collected  May  22,  1888,  by  Morris 
M.  Green,  and  now  in  the  Biological  Survey  collection,  was  found  in 
a  nest  imder  a  log  on  the  flats  of  the  Potomac  River  a  short  distance 
north  of  Georgetown,  D.  C.  Two  of  the  young  from  this  family  are 
sUghtly  more  developed  than  the  others,  but  it  is  not  known  whether 
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this  is  duo  to  difforcnce  in  time  of  bii'th  or  to  siibsoquont  conditions. 
Another  nest,  containing  young,  is  described  by  Bishop  as  follows: 

On  May  22,  1890,  while  having  eomo  apple  trees  i)lanted,  I  had  the  good  luck  to 
find  a  nest  containing  four  young. 

The  locality  where  the  nest  was  found  was  two  miles  south  of  Kontville  in  Kings 
County,  Nova  Scotia.  The  laiid  had  boon  cleared  of  email  forest  trees  several  years 
before  and  had  grown  up  with  grass  and  was  mowed  every  year. 

The  particular  spot  where  the  nest  was  found  was  a  little  hillock  or  cradlohill  which 
had  been  formed  apparently  by  a  tree  having  been  blown  down.  When  the  roots 
had  rotted  away,  a  small  dry  mound  of  soft  black  sedimentary  earth  was  formed, 
and  in  this  the  nest  was  built.  This  mound  was  high  enough  to  be  out  of  roach  of 
storm  water  during  wet  weather. 

The  elevation  containing  the  nest  was  ten  inches  below  the  surface,  and  was  made 
iu  circular  form,  seven  inches  in  diameter.  The  nest  was  built  of  old  dry  grass,  and 
was  very  compact  and  neatly  made.  Although  the  mound  contained  a  complete 
network  of  roadways,  no  earth  was  tlu-own  to  the  surface  witliin  ten  feet  of  the  nest.' 

The  little  Neurotrichus  prefers  a  damp  habitat  and  is  seldom 
found  far  from  swamps,  mai"shes,  or  streams.  In  the  extreme 
southern  part  of  its  range  it  is  most  frequently  foimd  in  swampy 
places  overgrown  with  sedges  or  slu-ubs.  Farther  north  its  habitat 
is  less  confined,  and  it  is  found  along  streams  or  even  in  moist  dense 
woods.  Its  timnels  are  more  like  those  of  Condylura  than  other 
moles,  and  it  seems  to  spend  no  small  part  of  its  time  in  siirface 
nmways  or  under  logs.  In  fact,  the  timnels  are  often  open  above 
for  some  distance,  and  in  this  respect  resemble  the  tunnels  of  the 
eastern  pine  mouse  (Pitymys  pinetorum) .  The  nesting  and  breeding 
habits  of  Neurotrichus  are  unknown. 

The  economic  status  of  American  moles  has  been  the  subject  of 
much  dispute,  authorities  differing  as  to  whether  the  animals  are 
beneficial  or  harmful.  The  genera  Parascalops,  Condylura,  and 
Neurotrichus  are  local  in  distribution,  seldom  abundant  in  any 
locahty,  and  most  frequently  inhabit  waste  or  uncultivated  lands; 
they  can  not,  therefore,  have  extensive  economic  importance.  Such  ^ 
is  not  the  case,  however,  with  Scalopus  and  Scapanus,  which  are 
more  generally  distributed  throughout  their  ranges,  and  usually 
abundant  in  lawns,  fields,  and  gardens.  The  food  of  moles  consists 
in  large  measure  of  insects,  and  in  this  they  are  beneficial.  However, 
moles  destroy  large  numbers  of  earthworms,  make  unsightly  ridges 
in  lawns,  and  dig  tunnels  which  permit  incursions  of  rodents  injurious 
to  roots,  tubers,  and  planted  seeds,  and  which  frequently  are  directly 
responsible  for  the  weathering  away  of  humus  deposits  and  super- 
soils  on  hillsides;  in  these  activities  moles  are  harmful.  The  economic 
status  of  the  mole  is  being  extensively  investigated  by  Theodore  11. 
SchefFer,  under  the  direction  of  the  Biological  Survey;  the  results  of 
his  studies  will  be  published  later. 


1  Biahop,  W.  L.,  Trana.  Nova  Scotia  Inst.  Scl.,  vol.  10.  pp.  348-3'19,  October  1,  1902. 
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CHARACTERISTICS  AND  DEVELOPMENT  OF  THE  YOUNG. 


The  young  of  Scalopus  (PI.  I,  fig.  3)  are  bom  hairless.  Vibrissse 
very  soon  appear  on  the  lips,  but  hair  does  not  show  until  the  animal 
is  at  least  a  week  or  ten  days  old.  The  fresh,  first  pelage  remaias 
short  and  grows  little  until  the  animal  is  nearly  one- third  grown; 
it  is  exceedingly  fine  and  silky,  and  lies  close  to  the  body,  giving 
the  animal  a  smooth,  sleek  appearance.  Two  young,*  probably 
about  a  week  old,  from  Jackson,  N.  C,  have  the  general  proportions 
of  the  body  much  as  in  adults.  The  feet,  both  fore  and  hind,  have 
much  the  same  shape  as  ia  adults,  and  are  relatively  about  the 
same  size,  though,  on  account  of  the  bones  of  the  arm  thickening 
rather  than  lengthening  during  growth,  the 
fore  feet  of  the  young,  beiag  relatively  more 
projected  from  the  body,  appear  at  first  glance  to 
be  relatively  very  large.  The  hind  feet  are  rela- 
tively a  little  wider  than  those  of  adults.  The  claws 
of  the  fore  feet  are  soft  and  weak,  though  relatively 
thick  and  broad;  those  of  the  hiad  feet  are  very 
soft  and  only  slightly  developed.  The  external  ear 
appears  as  a  thickening  of  the  dermis  into  a  flat 
.papilla  1.5  mm.  in  diameter.  The  center  of  this 
is  penetrated  by  a  minute  auditory  opening  that 
seems  to  be  closed  by  the  contact  of  its  sides;  as 
an  auditory  organ  its  function  is  probably  exceed- 
ingly limited.  The  rudimentary  eye  appears  as  a 
small  pigmented  spot  covered  by  dermis;  a  minute, 
imperfect  opening  passes  through  the  dermis  to 
the  eye  proper,  and  may  be  sufi3.ciently  penetrable 
for  the  animal  to  perceive  fight  from  darkness;  it 
seems  improbable,  however,  that  the  eye  is  sufiiciently  developed  for 
form  perception,  and  it  is  probable  that  with  advanced  age  the  sense 
of  light  perception  becomes  less  acute. 

Skulls  of  young  (fig.  1)  a  week  or  ten  days  old  distinctly  show  the 
sutures  between  the  principal  cranial  bones;  the  sutures  between 
the  frontals  and  parietals,  however,  are  now  nearly  closed.  In 
comparison  with  skulls  of  adults,  the  mastoid  region  is  high  and 
swollen  and  the  zygomata  are  heavy.  The  auditory  meatus  is 
distinct  and  more  pronounced  than  in  adults,  the  bullae  small,  but 
relatively  high  and  rounded  and  not  so  much  flattened.  The  nasals 
are  short  and  broad,  becoming  wider  posteriorly;  the  premaxdlse  are 
triangular,  adjoining  the  anterior  two-fifths  to  one-half  of  the  nasals. 
During  the  development  of  the  skxill  the  premaxiUse  push  forward 


B2007-103 
Fig.  1.— Skull  of  young  of 
Scalopus  aguaticus  mach- 
rinoides  (X  3).  [Recon- 
structed and  drawn  by 
tlie  author  from  speci- 
mens Nos.  S899and  5900, 
Field  Mus.  Nat.  Eist.; 
from  Greenway,  Ark.] 


»  Alcoholic,  No.  7250,  U.  S.  Nat.  Mus. 
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and  graduidly  enclose  the  uasals  anteriorly.  Most  of  the  cranial 
bones  are  anastomosed  and  the  sutures  closed  before  permanent 
dentition  is  acquired.  The  suture  between  the  interparietal  and 
the  parietals  is  the  last  to  close  and  is  the  only  one  which  may  remain 
open  and  distinct  in  extreme  old  age.  The  sutures  between  the 
premaxilhv  and  the  maxilla;  and  those  between  the  nasals  and  the 
maxiUffi  usuidly  remain  indistinctly  visible  until  permanent  dentition 
is  acquired. 

The  uTiter  has  examined  no  very  yovmg  moles  of  genera  other 
than  Scolopus,  but  it  would  seem  that  the  general  relationships  of 
characteristics  of  young  to  those  of  adults  would  bo  ossentitdly  the 
same  in  the  different  genera.  Bishop,  writing  about  Condylura,  states: 
"The  young  were  probably  ten  days  old,  the  fur  just  beginning  to  start, 
which  gave  the  skin  a  dark  bro^^^l  colour."'  The  most  remarkable 
difference  between  young  and  adults  of  Condylura  is  in  the  snout. 
The  character  of  that  organ  in  the  young  has  been  weU  described 
by  Ayres,  as  follows: 

At  bixth  the  star-nosed  mole  is  nearly  destitute  of  visible  hair  and  the  tactile 
bristles  of  the  facial  region  have  not  made  their  appearance  at  the  surface.  The 
snout  of  the  young  Cmdylura  lacks  all  the  distinctive  characteristics  of  the  adult, 
and  the  entire  body  resembles  that  of  Talpa  much  more  than  it  does  its  parent.  On 
a  close  examination  of  the  distal  end  of  the  snout  of  such  a  new-born  animal  one  can 
distinguish  a  tract  of  skin  which  covers  four-fifths  of  the  circumference  of  the  organ 
(the  part  not  specially  marked  off  is  the  median  ventral  fifth).  This  dermal  tract 
extends  for  three  millimeters  toward  the  ba.se  of  the  snout  and  is  marked  off  from  the 
remaining  surface  by  a  series  of  furrows  running  parallel  to  the  long  axis  of  the  body. 
A  series  of  parallel  ridges  is  thus  formed,  each  ridge  being  bounded  on  either  side  by  a 
furrow.  At  their  anterior  and  posterior  ends  these  ridges  pass  gradually  Into  the 
neighboring  smooth  surface.  By  a  gradual  ingrowth  of  the  bottoms  of  the  furrows 
each  groove  is  deepened  and  each  ridge  suffers  a  correspondingly  increased  definition 
of  form,  while  at  the  same  time  the  po.sterior  end  of  each  groove  grows  toward  its 
neighbor  on  cither  side.  Wlien  the  grooves  have  all  united  there  is  formed  by  their 
union  a  common  groove  which  nearly  encircles  the  snout  and  separates  the  tactile 
from  the  remaining  surface  of  that  organ. 

Commencing  at  the  posterior  margin  of  the  tactile  surface  and  advancing  toward 
the  tip  of  the  snout,  the  grooves  deepen  and  grow  toward  each  other  in  their  bottom 
portions  until  they  finally  coalesce  underneath  the  ridges.  The  result  of  this  process 
ifl  the  production  of  free,  finger-shaped  processes  composed  exclusively  of  ectoderm, 
attached  to  the  anterior  end  of  the  snout  in  the  manner  already  described  for  the 
adult.' 

The  pelage  of  individuals  of  Scapanus,  Parascalops,  and  Condylura, 
one-third  grown,  has  much  the  same  compact,  sleek  appearance  as 
that  of  Smlopus,  indicating  a  slow  and  probably  entirely  postnatal 
growth. 

'  BLihop,  W.  L.,  Tram.  Nova  Scotia  Inst.  Scl.,  vol.  10,  p.  349,  Oct.  1,  1902. 
«  Ayres,  U.,  Biol.  Centralb.,  band  4,  pp.  35S-359,  18M. 
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PELAGES  AND  MOLTS. 

The  hair  of  all  American  moles  is  fine  and  silky,  producing  a  soft 
and  velvetlike  pelage.  In  Scalopus,  Scapanus,  and  Parascalops  the 
hairs  are  nearly  equal  in  length  and  there  is  no  distinct  underfur. 
In  Condylura  some  of  the  hairs  are  distinctly  longer  and  coarser  than 
the  major  portion,  the  latter  forming  an  underfur,  and  the  whole 
producing  a  pelage  much  less  velvetlike  than  that  of  any  other 
genus.  In  Neurotrichus  the  condition  of  the  pelage  is  somewhat  as 
in  Condylura;  the  fur  is  shorter,  however,  and  the  underfur  difficult 
to  detect. 

The  basal  pelage  reveals  a  series  of  transverse  vermiculations,  most 
pronounced  in  Scalopus  and  Scapanus,  least  in  Neurotrichus;  in  aU 
genera  these  markings  are  more  noticeable  in  the  fur  on  the  back,  less 
on  the  ventral  parts.  Microscopic  examination  shows  that  these 
vermiculations  are  due  to  structural  as  weU  as  chromatic  differences. 
Each  hair  consists  of  normally  pigmented,  gray,  cylindrical  sections, 
1  to  2  mm.  long,  alternated  with  finer  flat  sections,  0.2  to  0.5  mm. 
long  and  unpigmented,  or  with  the  pigment  reduced  to  a  small  amoxmt  • 
of  yeUow.  Each  one  of  these  fine,  flat  sections  acts  as  a  hinge  upon 
which  the  hair  bends;  this  in  part  produces  the  velvetlike  texture  of 
the  pelage  and  permits  the  hair  to  be  rubbed  either  forward  or  back- 
ward with  little  friction — a  distinct  advantage  to  a  subterranean 
mammal.  The  vermiculations  usually  show  more  clearly  in  worn 
pelage  than  in  fresh.  The  young  of  Scalopus,  Scapanus,  and  Para- 
scalops, in  their  first  winter  pelage,  are  more  grayish  than  adults;  of 
Condylura,  paler  and  more  brownish.  Winter  pelage  of  adults  of  all 
moles  is  usually  darker  than  that  of  summer;  worn  pelage  is  faded 
and  frequently  more  brownish  than  the  fresh.  The  color  of  speci- 
mens retained  in  a  cabinet  or  storage  case  for  a  few  years  usually 
fades,  becoming  more  brownish  than  that  of  recently  killed  animals. 

TIME  OF  MOLTING. 

There  are  two  molts  annually  in  Scalopus,  one  m  spring  and  the 
other  in  fall.  Throughout  most  of  the  range  of  the  genus  the 
spring  molt  is  usually  completed  by  the  last  of  May  or  the  first  of 
June;  the  faU  molt,  in  the  northern  half  of  the  range,  by  the  first 
week  in  October*  in  the  southern  part  of  the  range  the  fall  molt 
naturally  occurs  later  in  the  year,  and  the  spring  molt  earlier  than 
farther  north.  The  winter  pelage  of  breeding  females  becomes  worn 
early  in  the  season,  but,  as  has  been  suggested  by  Ti'ue,^  the  actual 
molting  in  such  individuals  may  frequently  be  delayed.  Examina- 
tion of  a  large  series  of  specimens  from  Washington,  D.  C,  shows  that 


1  True,  F.  W.,  Proo.  U.  S.  Nat.  Mus.,  vol.  19,  p.  37,  1896. 
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the  spring  molt  in  that  region  occm-s  usuahy  (hn-ing  Iho  numths  of 
April  and  May,  though  most  of  the  animals  arc  probably  in  full  sum- 
mer pelage  by  the  middle  of  May.  A  largo  series  of  specimens  from 
the  same  locality,  taken  during  October  and  the  first  part  of  Novem- 
ber, are  aU  in  full  winter  pelage;  the  fall  molt  seems  to  take  place 
there  dm-ing  the  latter  part  of  August  and  the  first  half  of  September. 
Specimens  of  Scalopxis  aqxiaiicus  machrinus  from  northern  Illinois 
show  molting  during  the  first  half  of  May;  oi\e  taken  June  15,  1907, 
at  Joliet,  111.,  is  in  fresh  simamer  pelage,  except  for  a  small  place  on 
the  face;  in  a  topotypo  of  S.  a.  maclirinus  collected  Septembers,  1898, 
the  ventral  parts  are  in  short,  fresh,  winter  pelage,  the  dorsal  parts 
in  old,  sxmimer  pelage.  Specimens  of  S.  a.  pulcTier,  taken  at  Delight, 
Ark.,  the  middle  of  September,  are  in  nearly  complete  winter  fur;  an 
adult  male  taken  April  30,  1910,  at  Lake  City,  Ark.,  is  in  fresh  sum- 
mer pelage  except  on  the  nose;  specimens  taken  at  Sour  Lake,  Tex., 
the  latter  part  of  March  and  first  of  April,  1905,  show  the  beginning 
of  molt  on  the  underparts.  The  spring  molt  of  S.  a.  australis  seems 
to  occur  from  about  the  middle  of  March  to  the  middle  of  April.  A 
topotypc  of  S.  a.  texanus,  collected  February  9,  1893,  has  fresh 
summer  pelage  on  the  abdomen. 

The  time  of  molting  seems  to  be  more  irregular  in  Scapanus  than 
in  Scalopus,  and  the  period  of  seasonal  molt  during  wliich  numbers 
of  individuals  may  be  found  molting  is  more  prolonged  than  with 
Scalopus;  it  is  possible  that  this  difference  may  be  correlated  with 
climatic  differences.  The  spring  molt  in  Scapanus  latimanus  lati- 
manus  may  commence  any  time  from  the  middle  of  January  to  the 
last  of  April;  specimens  ia  whicli  the  spring  molt  has  just  begun  were 
collected  at  Santa  Cruz,  Cal.,  January  14  and  February  28,  and  at 
Red* Bluff,  Cal.,  April  24;  one  collected  at  Lower  Lake,  Cal.,  April  12, 
still  retains  the  worn  and  faded  \vinter  pelage;  a  specimen  collected 
March  13,  at  Santa  Cruz,  is  in  fresh  summer  pelage,  and  the  majority 
of  specimens  show  this  condition  by  the  middle  of  April.  The 
autumnal  molt  of  S.  I.  latimanus  may  begin  from  the  middle  of  August 
to  the  last  of  November;  in  a  male  collected  August  14,  at  Santa 
Cruz,  the  molt  is  weU  begun;  a  specimen  taken  November  30  at 
Fort  Bragg,  Cal.,  has  fresh  pelage  on  the  head  only,  and  another 
taken  the  same  day  at  King  City,  Cal.,  has  obtained  about  one-third 
of  its  new  pelage;  in  most  cases,  however,  the  winter  pelage  is  com- 
plete by  the  last  of  November.  The  autumnal  molt  in  S.  I.  dilatus  is 
usually  completed  a  month  earlier  than  in  S.  I.  latimanus,  though  one 
specimen  collected  at  Chico,  Cal.,  December  20,  has  just  started  to 
molt.  A  female  collected  August  4,  at  Round  Mountain,  Cal.,  is 
about  two-thirds  covered  with  fresh  pelage,  and  is  probably  in  a 
delayed  spring  molt.  The  specimens  of  S.  I.  occultus  examined  indi- 
cate that  the  spring  molt  in  that  form  may  begin  as  early  as  the  first 
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of  January  or  as  late  as  the  latter  half  of  June;  a  specimen  in  which 
the  molt  is  just  begun  was  collected  January  2  at  Somerset,  Cal., 
and  a  male  in  similar  condition  of  molt  was  taken  at  Alhambra,  near 
by,  on  June  21;  spring  molt  in  S.  I.  occultus  is  usually  completed  by 
the  first  of  April  and  the  autumnal  molt  about  the  first  of  December. 
The  material  available  does  not  show  many  specimens  of  ;S'.  townsendii 
in  process  of  spring  molting;  two  collected  April  7,  1914,  at  PuyaUup, 
Wash.,  are  in  nearly  complete  summer  pelage,  while  in  three  others 
the  molt  is  fully  complete.  The  majority  of  specimens  show  full 
summer  pelage  the  latter  part  of  April.  The  fall  molt  of  S.  townsendii 
occurs  most  frequently  during  October;  specimens  occasionally  show 
molting  later  in  the  year,  as,  for  example,  one  collected  December  20, 
1912,  at  Ferndale,  Cal.,  which  shows  the  last  remnants  of  summer 
fur;  on  the  other  hand,  the  fall  molt  may  begin  as  early  as  the  latter 
part  of  August;  several  females  collected  during  July  and  the  first 
half  of  August,  near  Portland,  Oreg.,  are  in  various  stages  of  molting 
from  the  beginning  to  half  complete,  which  may  be  a  delayed  spring 
molt.  A  specimen  of  S.  orarius  orarius  collected  March  11,  1913,  at 
Ferndale,  Cal.,  has  begun  to  molt;  one  of  S.  o.  schefferi  collected  at 
Lester,  Wash.,  May  14,  1914,  shows  only  a  trace  of  old  pelage  on  the 
back  and  underparts;  others  secured  the  middle  of  May  are  in  full 
summer  pelage.  The  change  to  winter  pelage  in  S.  o.  orarius  seems 
to  occur  mostly  during  October,  though  a  male  taken  at  Eureka, 
Cal.,  August  17,  1910,  shows  the  beginning  of  the  autumnal  molt. 

Material  examined  is  insuflSicient  for  a  satisfactory  determination 
of  the  time  of  molting  of  Parascalops;  in  a  male  from  Magnetic  City, 
N.  C,  collected  March  26,  1894,  the  ventral  parts  and  the  rump 
are  in  fresh  summer  pelage,  the  rest  of  the  fur  being  worn  winter 
pelage;  other  specimens  in  various  stages  of  molt  from  the  same 
locality  were  taken  between  April  24  and  July  5.  Many  specimens 
collected  at  various  localities  during  August  and  September  show 
a  much-worn  pelage;  it  seems  probable  that  winter  fur  appears 
during  October  and  November;  in  fact  a  specimen  collected  October 
12,  1910,  in  Wetzel  Coxmty,  W.  Va.,  has  traces  of  a  new  pelage 
imder  the  old  on  the  breast.  An  adult  male  from  Magnetic  City, 
N.  C,  collected  August  21,  1893,  shows  molting  and  has  the  entire 
ventral  parts  in  fresh  pelage;  it  is  impossible  to  determine  whether 
this  is  an  early  fall  molt  or  a  delayed  spring  molt. 

The  spring  molt  in  moles  of  the  genus  Condylura  occurs  late,  the 
molting  process  being  at  its  height  during  June  and  the  first  haK 
of  July,  though  it  is  usually  completed  by  the  middle  of  the  latter 
month;  very  rarely  molting  may  begin  during  the  last  few  days  of 
May,  and,  equally  as  rarely,  traces  of  winter  pelage  may  remain 
well  into  August.    The  autumnal  molt  of  Condylura  takes  place 
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during  October,  (hough  occasioiuilly  it  bogins  Iho  hist  of  Soptombor; 
tho  full  winter  polago  is  usually  obtained  before  the  last  of  October. 

In  a  large  series  of  Neiirotrichus  from  Sumas,  British  Columbia, 
the  spring  molt  appeal's  to  bo  at  its  height  during  tho  latter  half  of 
May  and  tl\c  first  week  of  June,  though  one  or  two  specimens  indicate 
a  begimnng  of  tho  molt  as  early  as  tho  latter  part  of  April;  most 
individuals  are  in  full  summer  pelage  by  the  first  of  July;  none  of 
those  specimens  show  autumnal  molt.  Fai'thcr  south,  in  Washington, 
Oregon,  and  northern  California,  spring  molt  is  earlier,  and  specimens 
taken  there  durmg  tho  fii'st  part  and  middle  of  June  are  in  summer 
pelage.  Tho  available  material  has  been  insiifficiont  to  determine 
the  time  of  tho  fall  molt,  though  apparently  it  occurs  during  October. 
A  specimen  from  Goldbeach,  Oreg.,  collected  September  21,  1901, 
has  a  trace  of  new  pclago  under  tho  old  on  tho  breast;  two  from 
Steilacoom,  Wash.,  October  9  and  12,  1891,  and  ono  from  Palo 
Alto,  Cal.,  October  17,  1897,  have  tho  molt  well  advanced;  a  male 
taken  October  18,  1891,  at  Tonino,  Wash.,  is  in  nearly  complete 
winter  pelage. 

MANNER  OF  MOLTING. 

Molting  in  Scalopus  occurs  more  or  less  regularly  in  definite 
sequence  on  tlie  diff'erent  parts  of  the  body,  and  tho  samo  order  is 
followed  in  both  the  vernal  and  autumnal  molts.  The  fresh  pelage 
first  appears  on  the  breast  and  abdomen  (PI.  I,  fig.  1)  and  gradually 
replaces  tho  old  until  tho  entire  underparts,  except  the  chin  and 
throat,  have  molted;  at  thi.s  stage  there  is  a  sharp  lateral  line  of 
demarcation  between  the  new  and  the  old  fur  (PI.  I,  fig.  2) ;  the  fresh 
pelage  gradually  extends  up  over  the  back,  generally  encroacliing 
upon  the  posterior  part  first  and  working  forward  toward  the  nose. 
The  chin  and  throat  in  most  individuals  retain  tho  old  polago  for 
several  days  after  all  the  rest  of  the  molt  is  complete.  There  are, 
of  course,  exceptions  to  this  general  order  of  molting  but  most  of 
these  occvu:  in  animals  which  are  molting  either  earlier  or  later 
than  normally,  and  the  writer  is  inclined  to  believe  that  these  varia- 
tions are  either  due  to  retarded  or  stimulated  physiological  processes, 
or  else  result  from  injuries  to  tho  animal.  Two  specimens  show 
distinctly  that  the  molting  process  has  been  retarded  on  account 
of  injuries;  one'  is  in  full  winter  pelage  except  a  very  small  place 
on  the  throat  and  a  small  patch  directly  posterior  to  a  flesh  wound 
on  tho  left  side  of  tho  posterior  part  of  tho  back;  the  other  ^  is  in 
complete  winter  polago  except  a  circular  patch,  about  20  mm.  in 
diameter  on  the  occiput,  which  is  also  mostly  posterior  to  a  flesh 

>  No.  180709,  U.  S.  Nat.  Mus.,  Biological  Siorvey  collection;  </  adult,  collocted  at  Washington,  D.  C, 
October  n,  1912. 

*  No.  6190.  Acad.  Nat.  Scl.  Philadelphia;  9  adult,  collected  at  Audubon,  N.  J.,  October  28,  1908. 


1916.1 


INTBODUCTION, 


15 


wound  and  partly  encloses  it;  winter  pelage  surrounding  the  patches 
is  in  both  specimens  long  and  well  developed,  in  marked  contrast 
with  the  short  fur  of  delayed  growth.  A  male  ^  from  Connecticut,  in 
somewhat  premature  molt,  has  the  entire  dorsal  parts  in  fresh 
pelage  except  a  patch  about  30  mm.  in  diameter  on  the  right  shoul- 
der; the  anterior  three-fifths  of  the  ventral  parts  are  in  old  pelage, 
and  this  extends  weU  up  the  sides.  A  postbreediug  female,  ^  the 
molting  of  which  has  already  been  mentioned  by  True,  ^  is  in  retarded, 
muoh-wom  winter  pelage,  except  the  posterior  half  of  the  back, 
anterior  to  the  rump,  and  a  very  smaU  portion  of  the  abdomen, 
which  are  in  rather  iacomplete  spring  pelage. 

The  sequence  of  molting  in  Scapanus  is  less  definite  than  in 
Scahpus.  The  differences  of  color,  texture,  and  length  of  hair  be- 
tween the  old  and  new  pelages  of  Scapanus  are  usually  sHght;  often 
the  Une  of  demarcation  separatiag  the  two  pelages  is  scarcely  dis- 
tiaguishable,  and  seldom  sharp  as  in  Scalopus.  The  sequence  of 
molting  on  the  various  parts  of  the  body  appears  in  a  few  cases  to  be 
not  unlike  that  of  Scalopus,  the  underparts  molting  first,  followed 
consecutively  by  the  sides  and  back.  More  frequently,  however,  the 
new  pelage  appears  first  on  the  head  and  throat,  then  works  down 
over  the  nape  and  back,  encroaching  last  upon  the  abdomen;  or,  as 
is  shown  most  beautifully  in  a  specimen  *  of  Scapanus  latimanus 
latimanus  from  Petroha,  Cal.,  the  new  pelage  may  appear  simul- 
taneously in  separate  patches  upon  head,  back,  and  rump. 

The  material  has  been  inadequate  to  show  anything  definite  re- 
garding the  method  and  sequence  of  molting  in  Parascalops,  but  the 
specimens  examined  seem  to  indicate  that  these  processes  are  not 
urdike  corresponding  processes  in  Scalopus. 

The  new  fur  of  Oondylura  generally  appears  first  on  the  posterior 
part  of  the  flanks,  but  the  body  sequence  is  inconstant;  the  molt  on 
the  flanks  usually  spreads  forward  and  ventraUy,  while  at  the  same 
time  on  the  back  fresh  pelage  replaces  the  old,  which  sloughs  off  in 
irregular  blotches.  Probably  in  most  cases  the  ventral  parts  are  in 
fresh  pelage  before  the  major  portion  of  the  back  has  molted;  a  smaU 
posterior  rump  patch  is  almost  invariably  the  last  to  molt.  The 
contrast  between  new  and  old  pelages  during  the  spring  molt  is 
marked;  the  autumnal  molt,  however,  is  often  difficult  to  detect. 

In  the  genus  Neurotrichus,  new  pelage  ordinarily  first  replaces  the 
old  on  top  of  the  head;  this  is  soon  followed  by  the  molting  of  the 
posterior  part  of  the  back  almost  simultaneously  with  the  beginning 

'  No.  4276,  Mus.  Comp.  Zool.,  Bangs  collection;  J  adult,  collected  Febrarary,  21,  1896,  at  Liberty  Hill, 
C!oim. 

» No.  22858,  U.  S.  Nat.  Mus.,  Biological  Survey  collection;  collected  July  1, 1888,  at  Washington,  D.  C. 
«  True,  F.  W.,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  37,  1896. 

*  No.  140706,  U.  S.  Nat.  Mus.,  Biological  Survey  collection;  c?  adult,  collected  Nov.  6, 1905. 
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of  the  molting  of  the  ventral  parts  on  the  throat  and  breast;  the 
molting  areas  on  the  back  uicrcaso  in  size  and  finally  enclose  each 
other;  the  area  on  the  breast  works  posteriorly,  then  doreally;  the 
flanks  are  the  last  to  molt.  The  molting  process  in  NeurotricJms, 
once  well  begun,  seems  to  be  very  rapid,  and  this  may  account  for 
the  sparsity  of  material  of  this  genus  showing  molt. 

GEOGRAPHIC  VARIATION. 

The  maximum  of  geograpiiic  variation  occurs  in  Scalopus  and  Scapa- 
nus.  In  Scalopus  it  consists  in  general  of  a  decrease  in  size  toward 
the  south  and  an  increase  in.  pallor  toward  the  west.  The  maximum 
size  of  individuals  is  found  in  the  north-central  part  of  the  range  of 
the  genus;  the  size  decreases  gradually  both  to  the  east  and  west, 
and  rather  abruptly  toward  the  south.  The  rostrum  tends  to  shorten 
ia  the  western  and  southwestern  portions  of  the  range.  The  palest 
members  of  the  genus  are  found  in  the  region  of  western  Nebraska; 
the  color  darkens  toward  the  east  and  south,  becoming  somewhat 
ochraceous  in  the  southwestern  part  of  the  range. 

The  size  of  Scapanus  (except  in  S.  tovmsendii  and  S.  orarius  omrius), 
like  that  of  Scalopus,  decreases  toward  the  south.  In  the  coast 
region  the  paUor  increases  toward  the  south,  and  reaches  its  maxi- 
mum in  specimens  of  Scapanus  latimanus  occullus  from  San  Diego 
County,  Cal. ;  farther  south,  however,  in  the  San  Pedro  Martir  moun- 
tain region  of  Lower  California,  the  color  of  Scapanus  seems  to  be- 
come darker  again.  In  the  interior,  more  mountainous  regions,  the 
color  of  Scapanus  becomes  darker  toward  the  south,  the  darkest 
specimens  being  from  Yosemite  Valley,  Cal.,  while  the  palest  are 
from  Crater  Lake,  Oreg.,  and  the  Mount  Shasta  region,  Cal. 

Geographic  variation  in  Neiirotrichus  manifests  itself  in  a  slight  in- 
crease in  size  and  a  very  slight  darkening  of  color  in  the  southern 
part  of  the  range.  A  tendency  appears  also  for  the  more  pronounced 
development  of  an  anterior  cusplike  process  on  the  cingulum  of  the 
second  upper  premolar  in  specimens  from  the  southern  half  of  the 
range  of  the  genus. 

Geographic  variation  in  Parascalops  and  Condylura  is  negligible, 
though  a  slightly  decreasing  size  southward  is  noted  in  Condylura. 

INDIVIDUAL  VARIATION. 

The  general  size,  shape,  and  proportions  of  skulls  of  moles,  con- 
specific  and  of  corresponding  maturity,  from  any  given  locality  are 
usually  constant,  variation  seldom  exceeding  more  than  4  per  cent. 
On  the  other  hand,  the  shape  of  individual  cranial  bones  is  noticeably 
variable,  especially  that  of  the  interparietal.  In  a  series  of  specimens 
of  Scalojms  from  a  given  locality  the  posterior  border  of  tho  palate 
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may  be  simple,  spined,  or  notched;  in  Scapanus,  simple,  but  usually 
notched;  in  Condylura  usually  simple,  but  sometimes  spined;  and  in 
Parascalops  and  Neurotrichus,  almost  invariably  simple.  There  is  a 
marked  tendency  in  Scalopus  and  Scapanus  toward  abnormal  denti- 
tion; this  appears  not  only  in  the  production  of  accessory  cusphke 
processes  on  the  cingula  of  the  premolars,  but  also  in  the  increase  or 
reduction  of  the  number  of  premolars  ordinarily  present.  The 
tendency  in  Scalopus  is  toward  extra  premolars;  in  Scapanus  it  is 
toward  the  suppression  of  premolars,  though  in  each  of  at  least  seven 
skulls  examined  there  is  a  supernumerary  premolar. 

The  general  color  of  specimens  from  a  given  locality  is  constant, 
except  for  seasonal  variations.  Individual  abnormalities,  however, 
occur  frequently  in  Scalopus  and  Scapanus.  The  common  type  of 
chromatic  variation  in  Scalopus  is  the  occiurence  of  white,  cream, 
orange,  or  ochraceous  spots  or  blotches,  appearing  usually  either  on 
the  face  or  on  the  ventral  parts.  Scheifer  ^  has  remarked  upon  the 
prevalence  of  this  form  of  variation  in  Scalopus  at  Manhattan,  Kans., 
where  he  finds  that  certain  regions  of  the  body  of  a  large  majority 
of  the  moles  taken  are  washed  with  a  tinge  of  orange,  or  that  on  the 
head  or  abdomen  are  distinct  patches  of  this  color.  Variations  simi- 
lar to  these,  however,  crop  out  in  many  localities.  They  are  not 
confined  to  any  particular  species  or  subspecies,  but  appear  most 
frequently  in  ^.  a.  machrinus  and  S.  a.  macJirinoides.  In  many  specimens 
this  form  of  variation  is,  apparently,  partial  albinism,  the  patches 
being  nearly  white  and  the  slight  creamy  or  brown  tinge  probably 
being  due  to  glandular  or  other  stains.  Blotches  in  other  specimens 
range  from  cream  color  to  shades  of  bujff,  orange,  and  brown,  and  show 
clearly  that  they  are  due  to  mutations  of  color.  A  unique  variation 
occurs  in  a  specimen  from  Warsaw,  111.  (No.  5429,  American  Museum 
of  Natural  History).  The  entire  underparts  of  this  animal,  except 
the  vent  and  right  hind  foot,  are  a  beautiful  capucine  buff,  as  are 
also  the  nose  and  right  side  of  the  face;  a  narrow  band  of  this  color 
extends  for  a  short  distance  up  the  posterior  part  of  each  flank,  and 
anteriorly  another  band  passes  over  the  shoulders  and  across  the  nape, 
forming  a  complete  collar;  the  remaining  dorsal  parts  are  much  as  in 
normal  specimens,  but  perhaps  shghtly  more  vinaceous.  Another 
peculiar  variation  occurs  in  a  specimen  from  Madison,  Ind.  (No. 
112008,  United  States  National  Museum).  The  entire  dorsal  parts 
of  this  individual  are  normally  colored;  the  ventral  parts  are  pale 
ochraceous-saLmon  to  ochraceous-buff,  irregularly  spotted  and 
blotched  especially  laterally  with  grayish  fuscous,  the  whole  effect 
reminding  one  in  certain  respects  of  the  ventral  parts  of  some  of  the 
spotted  tiger-cats  or  ocelots. 


1  Scheffer,  T.  H.,  Kansas  State  Agr.  College  Exp.  Sta.  Bui.  168,  p.  4, 1910. 
90549°— 15  2 


18 


NORTH  AMERICAN  FAUNA. 


[No.  88. 


Tliat  these  chi*omatic  mutations  are  inherited  in  Mendelian  ratio 
among  the  offspring  is  strongly  suggested  in  the  specimens  examined 
from  Point  Pclco,  Ontario.  From  the  small  and  somewhat  isolated 
colony  of  Scahpus  inhabiting  this  locality  25  specimens  collected 
between  October  18,  1908,  and  Juno  2,  1913,  have  been  examined. 
Of  these  specimens  18  have  ochraceous  patches  on  the  face,  while 
the  remaining  7  are  normally  colored.  On  purely  unsubstantiated 
evidence,  it  would  appear  that  "lack  of  gray-producing  pigment"  is 
here  a  dominant  character,  and  that  the  hereditary  tendency  is 
probably  toward  pattern  development  rather  than  toward  the  primi- 
tive mammahan  monochromatic  grayish  coloration. 

Mutations  of  color  seem  to  occur  less  frequently  in  Scapanus  than 
in  Scalopiis;  they  are  most  marked  in  specimens  of  Scapanus  orarius 
scheffei'i  from  Walla  Walla  and  Weuatchee,  Wash.  Abnormalities 
in  color  in  the  genera  Parascalops,  Condylura,  and  Neurotrichus,  are 
confined  to  albinistic  spots  which  occur  only  rarely  and  usually 
appear  to  have  been  caused  by  injuries. 

The  writer  has  seen  no  melanistic  specimens  of  American  moles. 

SEXUAL  VARIATION. 

The  only  marked  sexual  variation  in  American  Talpidse  is  in  size  of 
individuals.  This  is  very  noticeable  in  Scahpus  and  Scapanus,  in 
which  genera  males  are  considerably  larger  than  females.  The  same 
condition  probably  holds  in  other  genera;  in  the  specimens  exam- 
ined of  Parascalops,  Condylura,  and  NeiirotricTius  there  is  no  apparent 
sexual  variation,  but  tTais  may  be  due  to  incorrect  determinations 
of  sex. 

AGE  VARIATION. 

The  most  characteristic  change  in  American  Talpidae  occurring 
with  increasing  maturity  is  a  flattening  of  the  skull  and  a  broad- 
ening of  the  base  of  the  rostrum.  These  tendencies  prevail  in  all 
genera.  Broadening  of  the  base  of  the  rostrum  is  due  to  lateral 
thickening  of  the  maxillae.  In  immature  specimens  the  external 
roots  of  the  molars  are  not  infrequently  exposed  in  places  through 
the  maxilla?.  In  all  genera  except  Condylura  the  upper  premolars 
tend  to  become  less  cuspidate  with  increasing  age,  due  not  alone  to 
wear  of  the  teeth,  but  apparently  to  absorption  and  physiological 
processes. 

The  genus  Condylura  furnishes  an  anomalous  and  xmique  age  vari- 
ation; old  adults  possess  a  distinct  median  longitudinal  crest  on  the 
upper  posterior  half  of  the  rostrum.  Another  peculiar  variation 
accompanying  age  occurs  in  Parascalops  in  which  the  hair  on  the 
nose  and  tail  frequently  turns  white  in  old  adults. 
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SEASONAL  VARIATION. 

Winter  pelage  of  most  moles  is  slightly  darker  than  that  of  summer. 
No  other  seasonal  variations  occur  except  in  Condylura:  The  tail  of 
Condylura  during  the  summer  months  is  narrow  and  elongate ;  during 
the  winter  months  it  becomes  much  thickened,  abruptly  constricted 
at  the  base,  and  tapered  apically.  Both  males  and  females  have 
been  found  with  tails  in  both  conditions.  The  variation  probably  is 
due  to  assimilation  of  fat.  Enlargement  of  the  tail  may  begin  as 
early  as  August,  but  usually  it  does  not  begin  until  September,  or 
possibly  later;  the  maximum  size  is  reached  in  most  cases  by  the 
latter  part  of  November  and  is  retained  until  March  or  April,  when  the 
tail  gradually  diminishes  to  its  minimum  summer  size  by  the  last  of 
May  or  the  middle  of  June. 

EXPLANATIONS. 
EXTERNAL  MEASUREMENTS. 

External  measurements  of  moles  are  in  millimeters  and,  unless 
otherwise  stated,  are  those  made  by  the  collector  from  the  animal 
in  the  flesh.    The  following  have  been  used: 

Total  length. — Tip  of  nose  to  end  of  terminal  tail  vertebra. 

Tail  vertehrse. — Base  of  tail  at  upper  surface  to  end  of  terminal  tail 
vertebra. 

Hind  foot. — Heel  to  end  of  longest  claw. 

CRANIAL  MEASUREMENTS. 

Cranial  measurements  were  made  by  the  author  with  a  vernier 
caliper.    The  following  have  been  employed : 

Greatest  length. — ^Antero-posterior  diameter  of  skuU  from  anterior 
median  point  between  bases  of  first  upper  incisors  to  most  posterior 
point  of  supraoccipital  in  median  line. 

Palatilar  length. — ^Antero-posterior  diameter  of  palate  from  poste- 
rior median  point  between  bases  of  first  incisors  to  posterior  median 
border  of  palate. 

Mastoidal  Ireadth. — ^Lateral  diameter  of  skull  measured  through 
mastoids.    Greatest  lateral  diameter  of  skull. 

Interorhital  breadth. — ^Lateral  diameter  of  cranium  measured  at 
coronal  suture. 

Maxillary  tooth  row. — ^Antero-posterior  diameter  of  upper  molar- 
premolar  row  measured  at  alveolar  border. 

Mandibular  molar-premolar  row. — ^Antero-posterior  diameter  of 
lower  molar-premolar  row  measured  at  alveolar  border. 

The  bone  immediately  anterior  to  the  lambddidal  crest  and  just 
posterior  to  the  parietals  is  here  called  the  "interparietal."  This 
bone  ia  moles  has  been  considered  by  some  writers  part  of  the  supra- 
occipital. 
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The  namoe  of  colors  used  throughout  the  text  are  those  of  Ridg- 
waj.'  On  account  of  ii-idosccnco  and  reflection  of  light  from  the  fur 
the  color  of  any  single  animal  may  appear  to  vary  considerably  Avhen 
viewed  from  different  angles.  For  this  reason  the  followuig  method 
of  making  comparisons  and  observations  of  colors  was  used  consist- 
ently: Diffused  daylight  from  a  window  was  allowed  to  strike  the 
animal  at  an  angle  of  30°  to  45°  posterior  to  a  plane  perpendicular  to 
the  median  longitudinal  line  of  the  animal.  The  mole  was  then 
viewed  from  its  anterior  end  at  an  angle  of  about  G0°  from  the  light 
rays  and  in  the  same  plane  with  them.  In  spite  of  this  care  colors 
have  sometimes  been  exceedingly  difficult  to  determine  and  describe. 

MATERIAL  AND  ACKNOWLEDGMENTS. 

The  present  revision  recognizes  28  forms  of  10  species  of  Amer- 
ican moles  and  is  based  upon  a  study  of  2100  specimens,  mostly  skins 
accompanied  by  skulls.  Of  this  number,  Scalopus  comprised  945, 
Scapanus  604,  Parascalops  129,  Condylura  218,  and  NeiirotricTius  204. 
While  typo  specimens  or  essential  topotypes  of  all  described  foims 
have  been  examined,  the  material  has  been  inadequate  for  an 
entirely  satisfactory  understanding  of  the  group,  and  this  is  partic- 
ularly true  of  the  genus  Scapanus,  and  of  Scalopus  from  some  of  the 
southern  and  western  parts  of  its  range.  Unreliable  determinations 
of  sex  also  have  been  a  serious  handicap. 

Although  the  study  has  been  based  primarily  upon  specimens  in 
the  Biological  Survey  and  other  collections  in  the  United  States 
National  Museum,  including  the  Morriam  collection,  it  became  evi- 
dent early  in  the  investigation  that  this  material  would  be  insufficient 
for  a  proper  elucidation  of  the  group.  Accordingly  specimens  were 
borrowed  from  various  museums  and  private  collections  until  nearly 
all  that  were  available  in  the  United  States  and  Canada  were  exam- 
ined. For  the  loan  of  specimens  and  for  various  other  courtesies  I 
wish  to  express  my  appreciation  to  the  following:  Dr.  J.  A.  Allen,  of 
the  American  Museum  of  Natural  History;  Mr.  Samuel  Henshaw 
and  Mr.  Outram  Bangs,  of  the  Museum  of  Comparative  Zoology, 
Harvard  College;  Dr.  Joseph  GrinneU,  of  the  Museum  of  Vertebrate 
Zoology  of  the  University  of  California;  Mr.  Charles  B.  Cory  and 
Mr.  W.  H.  Osgood,  of  the  Field  Museum  of  Natural  History;  Dr.  Wit- 
mer  Stone,  of  the  Academy  of  Natural  Sciences  of  Philadelphia; 
Dr.  W.  J.  Holland  and  Mr.  W.  E.  Clyde  Todd,  of  the  Carnegie 
Museum;  Mr.  H.  L.  Ward,  of  the  Public  Museum  of  the  City  of  Mil- 
waukee; Dr.  A.  G.Huthven,  of  the  University  of  Michigan  Museum 


»  Rldgway,  R.,  Color  Standard.  .  i  d  Color  Nomenclature,  1912. 
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of  Zoology;  Mr.  P.  A.  Taverner,  of  the  Victoria  Memorial  Museum, 
Ottawa,  Ontario;  Mr.  Stanley  G.  Jewett,  of  the  Oregon  State  Game 
Commission;  Dr.  Charles  H.  Gilbert,  of  Stanford  University; 
Mr.  Myron  H.  Swenk,  of  the  University  of  Nebraska;  Mr.  W.  H.  Over, 
of  the  University  of  South  Dakota;  Mr.  H.  E.  Anthony,  Mr.  D.  E. 
Kent,  Mr.  G.  L.  Kirk,  Mr.  W.  E.  Saunders,  and  Mr.  Thaddeus  Suxber. 
The  writer  is  also  indebted  to  Mr.  Gerritt  S.  Miller,  jr.,  and  Mr.  N. 
Hollister,  of  the  United  States  National  Museum,  and  Dr.  M.  W. 
Lyon,  of  the  George  Washington  University,  for  many  courtesies  and 
suggestions.  The  text  drawings,  with  the  exception  of  figure  1,  are 
the  work  of  Miss  Ruth  Gibson  Collette. 

THE  FAMILY  TALPID^ffi. 

The  family  Talpidge,  exclusive  of  fossil  forms,  is  composed  of 
thirteen  genera  pecuHar  to  the.  temperate  regions  of  the  Northern 
Hemisphere.^  Five  of  these  {Scalopus,  Scapanus,  Parasealops, 
Condylura,  and  Neurotrichus)  are  indigenous  to  North  America. 
Scapanus  and  Neurotrichus  are  found  only  on  the  Pacific  slope; 
Scalopus,  Parascalops,  and  Condylura,  only  in  the  Atlantic  drainage. 
The  family  is  a  rather  heterogenous  group  which,  in  certain  genera, 
has  characters  in  common  with  other  famihes  of  Insectivora.  The 
characters  taken  in  combination,  however,  are  diagnostic.  The 
nearest  relationships  of  the  family  are  with  the  Soricidse,  which  are 
approached  most  closely  in  the  Thibetan  genus  Uropsilus.  The 
American  Talpidse,  however,  are  distinct  from  any  of  the  American 
Soricidae  and  may  be  distinguished  by  the  following  characters : 


AMERICAN  TALPID^E  (MOLES). 

Ear-conch  absent. 

Clavicle  short  and  broad. 

Humerus  short  and  broad  (length  less 
than  twice  the  width). 

Pelvis  relatively  narrow  (length  more 
than  thrice  the  width). 

Os  falciforme  present  on  the  fore  foot 
(rudimentary  and  indistinct  in  Neuro- 
trichus). 

Terminal  phalanges  of  fore  feet  bifur- 
cate. 

Zygomata  present. 

Audital  bullae  present,  complete  or  in- 
complete. 

Exterior  pterygoid  region  rotund  and 
much  inflated. 

First  upper  incisor  flat,  without  elon- 
gated crown. 


AMERICAN  SOBICIDjE  (SHREWS). 

Ear-conch  present  (small  and  incon- 
spicuous in  Blarina  and  Cryptotis). 

Clavicle  long  and  slender. 

Humerus  relatively  long  and  slender 
(length  more  than  twice  the  width). 

Pelvis  relatively  broad  (length  less 
than  thrice  the  width). 

No  OS  falciforme  on  the  fore  foot. 


Terminal  phalanges  of  fore  feet  simple, 
not  bifurcate. 
Zygomata  absent. 
Audital  bullae  absent. 

Exterior  pterygoid  region  angular  and 
not  inflated. 

First  upper  incisor  not  flat,  with  very 
elongated  crown. 


>  A  closely  related  family,  Chrysocliloridsa,  Is  found  in  central  and  southern  Africa. 
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SUBFAMILIES. 

Several  mamninlogists  have  undertaken  to  dmde  the  Talpidjs 
into  groups  or  subfamilies.  The  most  recent  classification  of  this 
sort  is  that  of  Thomas,'  who  divides  the  family  into  five  subfamilies, 
namely,  Desmanin»,  Talpina?,  Scalopmro,  Condyluriua3,  and  Urop- 
siluiae.  The  American  genera  Scalopus,  Scapanus,  Parascalops,  and 
NeiirotricTius  would  fjxll  in  the  subfamily  Scalopinre,  according  to  this 
arrangement,  while  the  Condylurin®  would  be  represented  only  in 
America  by  Condylura.  Such  a  system  of  classification,  however,  is 
superficial  and  unnatural.  The  anatomical  differences,  other  than 
dentition,  between  Parascalops  or  Neurotrichus  and  each  of  the 
other  genera  of  American  moles  are  as  great  as  those  between  Con- 
dylura and  each  of  the  other  genera  or  even  greater.  In  other  words, 
in  order  to  recognize  fundamental  and  consistent  subfamilies  it 
would  be  necessary  to  raise  nearly  every  genus  to  the  rank  of  a  sub- 
family. The  convenience  of  such  a  classification  is  not  apparent, 
and  accordingly  subfamilies  have  been  disregarded  here. 

HISTORY. 

No  reference  appears  in  literature  to  a  mole  inhabiting  America 
until  Seba,2  in  1734,  described  and  illustrated  two  mammals  which  he 
called  "Talpa,  Virginianus,  niger"  and  "Talpa,  rubra,  Americana." 
Seba,  apparently  erroneously,  gives  "America"  as  the  habitat  of  each 
of  these  animals.  His  figure  and  description  of  Talpa  virginianus 
niger  clearly  indicate  that  Talpa  europxa  Linnaeus  was  the  animal  in 
mind.  It  is  impossible  definitely  to  determine  the  current  species 
to  which  his  name  Talpa  rubra  americana  refers;  probably  he  had 
reference  to  a  specimen  of  the  African  genus  Chrysocliloris,  but  it  is 
possible  that  he  based  his  account  upon  a  verbal  description  of  some 
species  of  the  American  genus  Geomys.  The  essentials  of  liis  de- 
scription of  Talpa  rubra  americana  refer  to  the  red  color,  the  short, 
white,  scantdy  haired  tail,  and  the  "tridactyle"  fore  feet.  Never- 
theless, his  account  shows  that  the  presence  of  moles  in  America 
probably  was  su.spected  at  that  time.  The  first  definite  knowledge 
of  their  accurrence  seems  to  have  been  obtained  by  Kalm,^  who, 
October  28,  1748,  saw  burrows  and  runways  of  moles  near  Phila- 
delphia, Pa.  He  captured  one  of  the  animals,  and  remarked  upon 
its  strength  and  ferocity. 

Linnaeus,^  in  1758,  described  two  American  moles  under  the  names 
Sorex  aquaticus  and  Sorex  cristatus,  basing  his  accounts  largely  upon 
Kalm's  work.    During  the  century  following  Linnseus's  descriptions 

«  Thomaa,  Oldfifild,  Ann.  &  Mag.  Nat.  nist.,  series  8,  vol.  10,  p.  307,  October,  1912. 

»  Seba,  A.,  Locupletlaslml  Kerum  Naturalium  Thesauri,  vol.  1,  p.  51,  pi.  32,  VSi. 

•  Kalm,  P.,  Baschrclbung  dcr  Relao  nach  dom  niirdllohon  America,  vol.  1,  pp.  190-191,  1769. 

«  Llnnseus,  Systema  Naturas,  ed.  10,  p.  63,  1768. 
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of  these  two  forms,  many  papers  on  the  habits,  anatomy,  and 
taxonomy  of  American  moles  appeared — the  result  of  an  interest 
aroused  largely  by  the  odd  habits,  specialized  anatomy,  and  unknown 
relationships  of  the  group.  To  discuss  here  these  almost  innumer- 
able writings  would  be  impracticable,  and  only  the  more  important 
taxonomic  revisions  and  synopses  and  the  first  usage  of  current 
generic  names  will  be  mentioned.  AU  other  generic,  specific,  and 
subspecific  names  will  be  discussed  in  their  proper  sequence. 

The  American  Talpidse  were  confused  by  early  zoologists  with  the 
genus  Sorex  and  the  European  genus  Tdlpa  until  the  year  1811,  when 
Illiger  based  the  genus  Condylura  ^  upon  Sorex  cristatus  Linnaeus,  and 
the  genus  Scalops  ^  upon  Sorex  aquations  Linnaeus.  The  generic  name 
Scalops  had  been  used  previously  by  Cuvier  ^  who,  however,  gave  no 
description  or  type  species.  The  name  Scalops  was  generally  used 
for  the  common  mole  of  eastern  United  States  until  1904,  when 
Palmer*  revived  the  accepted  name,  Scahpus  Geoffrey,^  which  ap- 
parently had  never  been  employed  since  proposed  in  1803. 

One  of  the  first  important  treatments  of  a  genus  of  American 
moles,  other  than  accoimts  in  books  on  general  natural  history,  is 
given  by  Bachman,®  who  revised  the  genus  Scalops,  including  therein 
the  genera  now  recognized  as  Scalopus,  Scapanus,  and  Parascalops. 
He  remarked  upon  the  morphology  and  distribution  of  Scalops 
aquaticus  and  Scalops  tovmsendii,  and  described  two  new  species 
under  the  names  Scalops  hreweri  and  Scalops  latimanus.  All  of  these 
species  are  recognized  in  the  present  revision. 

The  genus  Scapanus  was  proposed  by  Pomel,^  in  1848,  to  include 
Bachman's  two  species,  Scalops  tovmsendii  and  Scalops  hreweri.  The 
type  of  the  genus  Scapanus  automatically  became  Scalops  tovmsendii 
Bachman  when.  True,^  nearly  fifty  years  after  Pomel's  pubHcation, 
described  the  genus  Parascalops  and  designated  Scalops  hreweri 
Bachman  as  its  type. 

The  genus  Scalops  was  restored  to  the  genus  Talpa  by  Le  Conte  ^ 
in  1854,  but  his  classification  was  not  adopted  by  zoologists.  He 
divided  Talpa  into  three  groups:  imder  group  1  he  included  the 
European  genus  known  to-day  as  Talpa;  under  group  2  the  modern 
genera  Scapanus  and  Parascalops;  and  imder  group  3  the  genus  now 
known  as  Scalopus.  In  his  revision  he  described  two  new  forms, 
one  of  which,  Talpa  reposta,  is  a  synonym  of  Parascalops  hreweri 

1  Uliger,  C,  Prod.  Syst.  Mamm.  et  Avium,  p.  125, 18U. 

2  Illiger,  loc.  cit.,  p.  126, 1811. 

3  Cuvier,  G.,  Legons  d'Anat.  Comp.,  vol.  1,  tab.  1, 1800. 

*  Palmer,  T.  S.,  Index  Generum  Mamm.,  N.  Am.  Fauna  No.  23,  p.  620,  Jan.  23  1904. 

6  Geoflfroy  Saint  Hilaire,      Cat.  Mamm.  Mus.  Nat.  Hist.  Nat.,  p.  77,  1803. 

»  Bachmaji,  J.,  Boston  Joum.  Nat.  Hist.,  vol.  4,  pp.  26-35,  January,  1842. 

'  Pomel,  A.,  Archlv.  Sci.  Phys.  et  Nat.,  vol.  9,  p.  247,  November,  1848. 

8  True,  F.  W.,  Proo.  U.  S.  Nat.  Mus.,  vol.  17,  p.  242,  April  26,  1894. 

9 1,e  Conte,  Joseph,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  6,  1853,  pp.  326-327, 1854. 
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(Baclmian) ;  the  other,  Talpa  txniata,  is  synonymous  with  Scapanus 
toxvnsendii  (Baclmian). 

The  same  year  that  Le  Conte's  revision  appeared,  a  mole  related 
to  the  Japanese  genus  Urotrichus  was  collected  by  George  Gibbs  in 
the  Cascade  Momitains  of  western  Washington.  Tliis  specimen  later 
became  the  type  of  Urotrichus  gihhsii  Baird,'  a  species  which  subse- 
quently became  the  typo  of  the  genus  Nciirotnchus  Giinther.^ 

In  1S75  GUI  ^  presented  a  synopsis  of  the  Insectivora,  in  wliich  ho 
classified  families,  subfamilies,  and  genera,  dividing  the  family 
Talpida3  into  two  subfamilies,  Talpinso  and  Myogalinje.  The  Talpinse 
were  further  subdivided  into  three  sections,  Talpaj,  Condylurse,  and 
Scalopes;  the  Myogalinse  into  the  sections  Mygala3  and  Urotrichi. 
The  American  genus  Condylura  represented  the  section  Condylm-a); 
Scalops  and  Scapanus  (including  also  the  form  now  known  as  Para- 
scalops)  represented  the  section  Scalopes;  Urotrichus  (including  also 
the  present  Ncurotrichus)  and  the  shrewlike  Uropsilus  formed  the 
section  Urotrichi. 

Two  years  after  GDI's  synopsis  was  published  there  appeared  a 
prehmhiary  revision  of  the  American  Insectivora  by  Cones, ^  in 
which  he  listed  six  species  of  moles  belonging  to  four  genera. 

Dobson,^  in  an  extensive  revision  of  the  Insectivora  published  in 
1883,  gave  detailed  accoimts  of  the  taxonomic  characters  and  anatomy 
of  moles,  recognizing  five  American  species  which  he  placed  in  four 
genera. 

However,  it  was  not  xmtil  True's  monumental  revision "  of  the 
American  moles,  in  1896,  that  the  distribution  arid  taxonomic  rela- 
tionships of  the  group  in  America  began  to  be  understood.  True 
recognized  eleven  foims,  distributed  among  eight  species  of  five 
genera,  and  described  one  new  species,  Scapanus  orariusJ 

LIST    OF    GENERIC    NAMES    THAT   HAVE    BEEN    USED   FOR  AMERICAN 

MOLES. 

Astromycter  Harris,  Amer.  Joum.  Sci.  and  Arts,  vol.  9,  p.  400,  June,  1825  (from 
Machias,  Me.,  "Star"  [newspaper]).  A  synonym  of  Condylura  Illiger.  Based 
on  an  abnormally  colored  specimen  of  Condylura  crislata  with  the  tail  in  the 
enlarged  winter  condition. 

Astromyctes  Gray,  List  Spec.  Mamm.  Brit.  Mus.,  p.  76,  1843.  Misprint  for  Astro- 
mycter Harris  (= Condylura  Illiger). 

Astromydes  Blyth,  Cat.  Mamm.  Asiat.  Soc.  Mus.,  p.  87,  18G3.  Misprint  or  emenda- 
tion for  Astromycter  Harris  {  =  Condylura  Illiger). 

1  Baird,  S.  F.,  Reports  Explor.  &  Surv.  Pacific  Railroad,  vol.  8,  part  1,  p.  70, 1857. 
»  OOnther,  A.,  Proc.  Zool.  Soc.  London,  im,  p.  441,  October,  1880. 
»  0111,  T.,  Bui.  U.  S.  Geol.  &  Geog.  Surv.  Terr.,  no.  2,  scries  2,  pp.  91-120,  1875. 
<  Coues,  E.,  Bui.  U.  8.  Gool.  &  Geog.  Surv.  Terr.,  vol.  3,  no.  3,  pp.  KSl-eM,  May  15,  1877. 
'Dobson,  0.  E.,  Monograph  of  the  lasectlvora,  systematic  and  anatomical.    Part  2,  Including  the 
families  Potamogalldai,  Ctirysochlorldae,  and  Talpidae,  1883. 
•True,  F.  W.,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  pp.  1-112,  1896. 
'  True,  F.  W.,  loc.  clt.,  p.  62. 
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Condylura  lUiger,  Prod.  Syst.  Mamm.  et  Avium,  p.  125,  1811.  Earliest  available 
name  for  the  genus  of  which  the  type  is  Sorex  cristatus  Linnaeus.  "We  owe  the 
name  Condylura  to  the  faulty  figure  of  the  animal  given  by  De  La  Faille,  in 
which  the  tail  is  represented  as  constricted  at  intervals,  the  whole  resembling 
a  string  of  beads.  From  this  lUiger  was  led  to  include  in  his  diagnosis  the  exprfes- 
sion  'cauda  mediocris  nodosa,'  and  to  bestow  an  inappropriate  name."  ^  Illiger 
includes  two  species  under  the  genus:  Sorex  cristatus  Linnaeus  and  Talpa  longi- 
cavdata  Erxleben. 

Condylurus  BlainvlUe,  Ann.  Franyais  et  Etrangferes  d'Anat.  et  de  Physiol.,  vol.  2, 
p.  219,  1838.    Emendation  for  Condylura,  used  subgenerically  ad  Talpa  cristata. 

Condyliis  Van  Hyning,  Science,  n.  s.,  vol.  38,  p.  243,  August  15,  1913.  Misprint 
for  Condylura. 

Condytura  Todd,  Cyclopaedia  Anat.  and  Physiol.,  vol.  2,  p.  994,  1839.  Used  erro- 
neously, but  consistently,  for  Condylura  Illiger. 

Neourotriclius  Rye,  Zool.  Record,  vol.  17,  index,  p.  8, 1881.  Emendation  for  Neiiro- 
triehus  Gunther. 

Neiirotriclius  Gunther,  Proc.  Zool.  Soc.  London,  1880,  p.  441,  October,  1880.  Ear- 
liest name  for  the  genus  of  which  Urotrichu^  gibbsii  Baird  is  the  type.  Some- 
times used  without  the  diaeresis  {Neurotrichus  Forbes,  Zool.  Record,  vol.  17, 
Mammalia,  p.  14,  1881). 

Neurotrichus  Gunther,  Proc.  Zool.  Soc.  London,  1880,  plate  42,  October,  1880. 
Misprint  for  Neurotrichus. 

Parascalops  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  27,  p.  242,  April  26,  1894.  The  first 
available  name  for  the  genus  of  which  Scalops  breweri  Bachman  is  the  type. 

Perascalops  Beddard,  Cambridge  Nat.  Hist.,  vol.  10,  Mammalia,  p.  518,  1902. 
Misprint  for  Parascalops. 

Bhinaster  Wagler,  Nat.  Syst.  Amphib.,  p.  14,  1830.  Name  proposed  by  Wagler  to 
replace  Condylura  Illiger  which  he  considered  misleading.^  Under  this  he 
mentions  two  species:  Sorex  cristatus  Linnaeus  and  Condylura  prasinata  Harris. 

Scalops  Cuvier,  Lefons  d'Anatomie  Compar^e,  vol.  1,  Premier  Tableau  General  des 
Classes  des  Animaux,  1800.  Nomen  nudum.  The  generic  name  Scalops  later 
was  based  upon  Sorex  aquaticus  Linnasus  by  Illiger  (Prod.  Syst.  Mamm.  et  Avium, 
p.  126,  1811),  but  is  preoccupied  by  Scalopus  Geoffrey. 

Scalopus  Geoffroy,  Cat.  Mamm.  Mus.  Nat.  Hist.  Nat.,  p.  77, 1803.  Ea.rUest  available 
name  for  the  genus  of  which  Sorex  aquaticus  Linnaeus  in  the  type.' 

Scalpos  Brooks,  Rept.  W.  Va.  State  Board  Agric,  Quarter  ending  December  30, 1910, 
p.  28,  1911.    Misprint  for  Scalops. 

Scapanus  Pomel,  Archives  Sci.  Physiques  et  Nat.,  vol.  9,  p.  247,  November,  1848. 
Tenable  name  for  the  genus  of  which  Scalops  townsendii  Bachman  is  the  type.* 
Pomel's  description  ^  is  faulty  in  that  it  states  that  the  nostrils  are  lateral,  a 
condition  which  is  not  foimd  in  Scapanus  townsendii. 

1  Trae,  r.  W.,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  78,  1896. 

2  "Wle  bekannt,  ist  der  Sohwanz  dieses  Thieres  voUkommen  eben."  (Wagler,  loc.  cit.) 

8  Type  fixed  by  Palmer,  T.  S.  (Index  Gen.  Mamm.,  N.  Am.  Fauna  No.  23,  p.  621,  1904).  The  original 
generic  description  reads:  "Caract.  nat.  Deux  incislves  h,  la  m&choire  sup^rieure,  quatre  h  I'iiif^rieure,  les 
intermMiaires  fort  petites;  un  boutoir,  une  queue  assez  longue;  pieds  pentadactyles,  doigts  des  pates 
ant&ieures  r^unis  jusqu'aux  ongles  seulement;  ces  ongles  assez  longs,  plats,  et  dirigfe  un  peu  en  arriere; 
corps  convert  de  polls."  (GeofEroy,  1803,  loc.  cit.) 

<  Type  fixed  by  EUlot,  D.  G.  (Field  Columb.  Mus.,  publ.  45,  zool.  series,  vol.  2,  p.  391,  1901). 

6  "2"  type,  LEPTORHINIENS,  trompe  grSle  aigue,  narines  ouvertes  prfes  de  Textr^mlt^ 

"  Gemes  Hyporyssusf,  Scalops,  Scapanus. 

"  NOTA.— Ce  troisi6me  geme  difffere  des  scalops  par  la  position  lat&ale  et  non  supdrieurederouverturedes 
narines,  et  par  la  formule  dentaire  comprenant  une  interm^diaire  supfirleure  et  trois  Inf^rieures  de  plus. 
Les  espSces sont:  Scapanus  Towsendli(sic)etBreweri(Scal.  Towsendii(sic)et Breweri Bachm.)."  (Pomel, 
A.,  1848,  loc.  cit.,  p.  247). 
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Scapasius  Beddard,  Cambridge  Nat.  Hist.,  vol.  10,  Mammalia,  p.  518,  1902.  Mis- 
print  for  Scapanns. 

Scaphanus  Herrick,  Mamm.  Minnesota,  Geol.  and  Nat.  Hist.  Surv.  Minnesota,  Bnl. 
7,  p.  55,  1892.   ilisprint  or  emendation  for  Scapanus. 

Sorex  Linnteua,  Syst.  Nat.,  ed.  10,  vol.  1,  p.  53,  1758.  The  American  moles  Co7i- 
dylura  cristala  and  Scalopus  aquaticus  were  placed  in  the  genus  Sorex  by  Linnaous. 
Shaw  (Gen.  Zool.,  Mamm.,  vol.  1,  p.  531,  1800)  described  Sorex  radialm  {—Con- 
dylura  cristala)  from  a  description  and  faulty  figure  by  De  La  Faille. 

Talpa  Linnasus,  Syst.  Nat.,  ed.  10,  vol.  1,  p.  52,  1758.  Type  species:  Talpa  europxa 
Linnseus.  A  Palsearctic  genus  with  which  some  or  all  American  moles  were 
considered  congeneric  by  certain  early  writers.  Last  used  for  American  Talpidse 
by  Le  Conte  (Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  G,  p.  32C,  1854),  who  referred 
to  it  Uie  genera  now  kno^vn  as  Scalopus,  Scapanm,  and  Parascalops. 

Talpasorex  Schinz,  Cuvier's  Thicrreich,  vol.  1,  p.  191,  1821.  Substitution  for 
Condyhtra  Illiger. 

Talpasorex  Lesson,  Manuel  de  Mammalogie,  p.  124,  1827.  Synonym  of  Scalopus 
Geoffrey.  Based  upon  Scalops  pennyslvanica  Harlan  {—Sorex  aquaticus  Linnaeus), 
in  the  original  description  of  which  the  dental  formula  was  erroneously  stated. 
Nec  Talpasorex  Schinz,  by  which  it  is  preoccupied. 

TJrotrichus  Temminck,  Van  der  Hoeven's  Tijdschr.  Nat.  Geschied.  Physiol.,  vol.  5, 
p.  286,  1838-1839.  A  Japanese  genus  witli  which  Neilrotrichus  was  included 
until  1880, 

Keys  to  the  Genera  of  Moles. 
[Based  on  external  characters.] 

a.'  Length  of  tail  vertebrae  less  than  one-fourth  the  total  length;  width  of  palm  equal- 
ing or  exceeding  length  of  palm. 
6.'  Tail  naked  or  but  scantily  haired;  nostrils  superior, 
c'.  Tall  somewhat  slender,  essentially  naked;  fore  toes  webbed;  geographic  range 

east  of  Rocky  Mountains  Scalopus  (p.  27). 

c^.  Tail  somewhat  fleshy,  scantily  haired;  fore  toes  not  webbed;  geographic  range 

west  of  Rocky  Mountains  Scapanus  (p.  54). 

h?  Tail  densely  covered  with  hair;  nostrils  lateral  Parascalops  (p.  77). 

a.^  Length  of  tall  vertebrae  more  than  one-fourth  the  total  length;  width  of  palm 
less  than  length  of  palm. 
6.'  Anterior  end  of  snout  surrounded  by  fringe  of  processes;  nostrils  circular  to 
oval,  anterior;  geographic  range  east  of  Rocky  ^lountains  . . .  Condylura  (p.  82). 
b^.  Anterior  end  of  snout  not  surrounded  by  fringe  of  processes;  nostrils  crescertic, 

lateral;  geographic  range  west  of  Rocky  Mountains  Neilrotrichus  {]^.  92). 

(Based  on  cranial  and  dental  characters.] 
a'.  Audital  bullae  complete;  interior  basal  projection  of  upper  molars  narrow,  simple. 
6'.  Mastoids  relatively  heavy;  interparietal  small;  no  functional  lower  canine; 

lower  incisors  two;  geographic  range  east  of  Rocky  Mountains. -ScaZopus  (p.  27). 
b^.  Mastoids  relatively  weak;  interparietal  large;  lower  canine  present;  lower 
incisors  three;  geographic  range  west  of  Rocky  Mountains. .  .Scapanus  (p.  64). 
a'.  Audital  bullae  incomplete;  interior  basal  projection  of  upper  molars  relatively 
broad,  lobed. 

bK  Interior  basal  projection  of  first  and  second  upper  molars  trilobed;  premolars, 
c'.  Braincaae  relatively  broad  and  flat;  anterior  nares  directed  forward;  first 
upper  incisors  broad,  dlrectetl  downward,  with  an  exterior  basal  acces- 
sory cusp  Parascalops  (p.  77). 
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(?.  Braincaae  relatively  narrow  and  high;  anterior  nares  directed  obliquely 
upward;  first  upper  incisors  spatulate,  directed  somewhat  forward,  without 

a  basal  accessory  cusp  Condylura  (p.  82). 

b^.  Interior  basal  projection  of  first  and  second  upper  molars  bilobed;  premo- 
lars, f   Neilrotrichus  (p.  92). 

List  of  American  Genera,  Species,  and  Subspecies,  •with.  Type  Localities. 

Scalopus  aquaticus  aquaticus  (Linnaeus). . .  Philadelphia,  Pa.  (p.  32). 

aquaticus  howelli  Jackson   Autauga ville,  Ala.  (p.  36). 

aquaticus  australis  (Chapman)   Gainesville,  Fla.  (p.  38). 

aquaticus  anastasx  (Bangs)   Point  Romo,  Anastasia  Island,  Fla.  (p.  39). 

aquaticus  •parvus  (Rhoads)   Tarpon  Springs,  Fla.  (p.  41). 

aquaticus  macJirinus  (Rafinesque)   Lexington,  Ky.  (p.  42). 

aquaticus  machrinoides  J&ckson   Manhattan,  Kans.  (p.  45). 

aquaticus  pulcher  J SLckson   Delight,  Ark.  (p.  46). 

aquaticus  caryi  Jackson   Neligh,  Nebr.  (p.  48). 

aquaticus  intermedius  (Elliot)   Alva,  Okla.  (p.  49). 

aquaticus  texanus  (Allen)   Rockport,  Tex.  (p.  50). 

sereus  (Bangs)   Stilwell,  Okla.  (p.  52). 

injlatus  Jsickson   45   miles  from   Brownsville,    Tex.,  in 

Tamaulipas,  Mexico  (p.  53). 

Scapanv^  townsendii  (Bachman)   Vicinity  of  Vancouver,  Wash.  (p.  58). 

orarius  orarius  True   Shoal  water  Bay,  Wash.  (p.  61). 

orarius  schefferi  nobis   Walla  Walla,  Wash.  (p.  63). 

latimanus  latimanus  (Bachman)   Santa  Clara,  Cal.  (p.  64). 

latimanus  occultus  Grinnell  &  Swarth.  Santa  Ana  Canyon,  Cal.  (p.  68). 

latimanus  grinnelli  Jackson   Independence,  Cal.  (p.  69). 

latimanus  sericatus  Jsickson   Yosemite,  Cal.  (p.  71). 

latimanus  minusculus  Bangs   Fyffe,  Cal.  (p.  72). 

latimanus  dilatus  True   Fort  Klamath,  Oreg.  (p.  72). 

latimanus  alpinus  Merriam   Crater  Lake,  Oreg.  (p.  75). 

anthonyi  AMeo.   San    Pedro    Martir    Mountains,  Lower 

California,  (p.  75). 

Parascalops  hreweri  (Bachman)   Marthas  Vineyard,  Mass.  (p.  79). 

Condylura  cristata  (Linnaeus)   Eastern  Pennsylvania  (p.  86). 

Neilrotrichus  gibbsii  gihhsii  (Baird)   White  River  Pass,  Wash.  (p.  94). 

gibbsii  hyadnthinus  Bangs   Nicasio,  Cal.  (p.  97). 

Genus  SCALOPUS  Geoffrey. 

Scalops  Cuvier,  Legons  d'Anat.  Comp.,  tome  1,  tabl.  1,  1800.    (Nomen  nudum.) 
Scalopus  Geoffroy,  Cat.  Mamm.  Mus.  Nat.  Hist.  Nat.,  p.  77,  1803. 
Scalops  Illiger,  Prod.  Syst.  Mamm.  et  Avium,  p.  126,  1811. 

Talpasorex  Lesson,  Manuel  de  Mamm.,  p.  124,  1827.    Based  upon  Scalops  pennsyl- 

vanica  Harlan.    Nec  Talpasorex  Schinz. 
Scalpos  Brooks,  Rept.  W.  Va.  State  Board  Agric.  for  Quarter  ending  December  30 

1910,  p.  28,  1911. 

Type  species. — Sorex  aquaticus  Linnseus. 

GeograpTiic  range. — Eastern  and  central  Massachusetts,  south- 
eastern New  York,  southern  Pennsylvania,  extreme  southern 
Ontario  (Point  Pelee),  southern  Michigan,  northern  Illinois,  western 
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Wisconsin,  central  Minnesota,  extreme  southeastern  South  Dakota, 
northern  Nebraska,  extreme  northeastern  Colorado,  south  and  oast 
to  northeastern  Taniaidipas,  Mexico  (45  miles  from  Brownsville, 
Texas),  to  the  Gidf  of  Mexico,  and  in  Florida  to  Tampa  Bay  and 
Lemon  City.    (See  fig.  2). 

External  characters. — Body  robust,  depressed;  tail  short,  round, 
indistinctly  annulated,  very  scantily  haired  (in  appearance,  essen- 


B2008-103 

Fig.  2.— Geographic  range  of  tlio  species  and  subspoclos  of  Scalopus. 

1.  S.  agualicus  aqualicus.  6.  S.  a.  machrinus.  10.  S.a.intermedius. 

2.  iS.  a.  howilll.  7.  S.  a.  machrinoides.  11.  S.  a.  tetanus. 

3.  8.  a.  australis.  8.  S.  a.  pulcher.  12.  ,5.  xrcua. 
i.  S.  a.  aruistaase.                        9.  S.  a.  caryi.                        Ki.  .S'.  Influtm. 
t>.  S.  a.  parvus. 

tially  naked)  (fig.  3).  Head  conoid ul,  doprcssed.  Nose  elongated 
into  a  distinct  snout,  apical  portion  naked  to  line  of  anterior  edge  of 
nasals;  nostrils  superior,  crescontic,  with  concavities  turned  in  later- 
ally (fig.  4).  Eyes  minute,  concealed  in  fur.  Auricular  orifice  small. 
Logs  short  and  stout.  Foot  largo,  fleshy,  scantily  haired  above, 
naked  below,  without   tubercles.    Fore  feet  handlike,  the  palms 
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B2010-103 

FiQ.  4.— Snout  of  S.  a.  aqwaticus  (X  1  J) .  In- 
dividual referred  to  in  fig.  2. 


B2009-103 
Fig.  3.— Tail  of 
Scalopus  aquati- 
cus  aquaticus 
(Xli).No.203190, 
U.  S.  Nat.  Mus., 
Biological  Sur- 
vey collection; 
frora  Woodside, 
Montgomery 
County,  Md. 


broader  than  long  (fig.  6) .  Fore  toes  and  hind  toes  webbed,  daws 
of  fore  feet  broad,  flat,  and  heavy;  those  of  hind  feet  relatively  short 
and  weak  (fig.  6) .  Fur 
dense,  soft,  silky,  the 
hairs  nearly  equal  in 
length,  producing  a  vel- 
vetlike pelage.  Manunge 
6:  latero-pectoral,  1-1; 
latero-abdominal,  1-1 ; 
inguinal,  1-1. 

Slceletal  cliaracters. — Clavicle  short  and  heavy,  about 
two-thirds  as  broad  as  long,  penetrated  antero-posteri- 
orly  through  the  center  by  a  small  circular  foramen; 
humerus  heavy,  about  three-fourths  as  broad  as  long. 
Pelvis  narrow,  bones  of  the  opposite  sides  adjimct  un- 
der acetabula;  two  osseous  bridges  connect  sacral  ver- 
tebrae with  ischium  and  produce  four  large  foramina 
or  openings,  one  in  each  of  the  angles  formed  by  median  liaes  of 
acetabula  and  sacral  vertebraa.  Superior  surface  of  last  sacral  ver- 
tebra with  a  very 
smaU,  low,  late- 
rally flattened, 
longitudinal  proc- 
ess. Osfalciforme 
long,  reaching  to 
proximal  end  of 
terminal  phal- 
ange of  first  digit, 
wider  and  rather 

sharply  incurved  S.— Forefoot  of  S.  a.  aquaticus  (X IJ) 

at  base,  narrower  and  gradually  tapering  distally. 

SkuU  conoidal,  flat,  with  relatively  broad  braiucase,  and  consider- 
ably constricted  interorbitally.  Mastoids 
relatively  heavy  and  prominent.  Inter- 
parietal short  and  narrow,  somewhat  ir- 
regular  in  outline,  but  usually  narrower 
anteriorly.  Frontal  region  flat,  not  much 
sloping;  frontal  sinuses  swollen.  Rostrum 
relatively  short;  anterior  ends  of  pre- 
maxillse  much  thickened  and  extending 
beyond  nasals,  forming  an  acute  notch 
anterior  to  nasals.  Anterior  nares  open- 
ing forward.  Zygomata  moderately  long 
and  heavy,  not  much  curved,  descending 
sUghtly  and  slantiag  inward  anteriorly,  the  posterior  end  well  back 
on  squamosal.   Foramen  magnum  oval,  of  moderate  size.  Infraorbital 


B2011-103 
Individual  referred  to  in  fig.  2. 


B2012-103 

Fig.  6. — Hind  foot  of  S.  a.  aquaticus 
(X 1  J) .  Individual  referred  to  in  fig.  2. 
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foramen  rclativoh-  small,  tho  plato  forming  its  outer  wall  modor- 
atel}^  broad  (slightl^y  narrower  than  diameter  of  foramen).  Au- 
dita! bnlhv  complete,  depressed  (relativel}^  higher  than  in  Scapa7im); 
auditory  meatus  short,  scarcely  develoj^ed.  Extcrnd  pterygoid 
region  much  inflated  posteriorly,  slightly  inflated  anteriorly.  Mes- 
opterygoid  space  broad,  tho  sides  gently  concave.  Pixlate  mod- 
eratel}'  elongate,  termmating  at  a  distance  posterior  to  last  molar 
about  equal  to  diameter  of  that  tooth;  posterior  border  of  pal- 
ate truncate,  frequently  with  a  median  notch  or  spine.  Anterior 
palatine  foramma  smjiU,  oval  to  elliptical;  first  (anterior)  pair  of 
posterior  palatuie  foramma  small  (smaller  than  anterior  palatine 
foramina),  round  to  oval;  second  (jDosterior)  pair  mmute.  Hori- 
zontal ramus  of  mandible  heavy,  curved  upward  both  at  posterior 
and  anterior  ends;  coronoid  j^rocoss  moderately  elongate,  triangular, 
somewhat  acute,  directed  slightly  posteriorly;  angle  of  mandible  rela- 
tively short,  broad  (broader  than  coronoid),  and  truncate;  inferior 
mandibular  notch  moderate,  subcircular,  relatively  narrow  and  deep. 

Dental  characters. — Fkst  upper  incisor  long  and  broad,  convex  in 
front,  flat  posteriorly;  second  and  third  upper  uicisors  lateral,  simple, 
conical,  minute.  Upper  canine  about  two-thirds  as  large  as  first 
incisor,  simple.  Upper  premolars  indistinctly  cuspidate,  the  second 
about  twice  the  size  of  the  first  and  about  equal  in  size  to  canme  (but 
broader),  the  third  about  haK  as  large  again  as  the  second.  Upper 
molars  W-shaped  in  transverse  section,  with  an  antero-internal 
V-shaped  cusplike  shelf  (not  lobed) ;  first  and  second  molars  subequal, 
the  third  much  smaller. 

First  lower  incisor  small,  elongate,  conical;  second  lower  incisor 
about  twice  the  size  of  tho  first,  elongate,  caninelike,  with  an  infero- 
internal  longitudinal  groove;  no  persistent  lower  canine.  Premolars 
successively  increasing  in  size  posterior^,  somewhat  simple,  with  a 
slight  tendency  toward  the  development  of  a  cingulum  posteriorly. 
Lower  molars  M -shaped  in  transverse  section,  the  antero-internal  cusp 
bilobcd;  molars  successively  decreasing  in  size  posteriorly.  Fxmc- 
tional  dentition:  i.  f ;  c.  ^;  pm.  |-;  m.  f;  total  36.^ 

Keys  to  Species  and  Subspecies  of  Scalopus. 

I.  KEY  TO  ADULT  MALES. 

c'  Geographic  range  east  of  MiBsisaippi  River. 

6.*  Total  length  more  than  153  mm.;  greatest  length  of  ekull  more  than  33  mm.; 
breadth  of  skull  acroas  ma,stoids  usually  more  than  17  mm. 
c'  Total  length  less  than  190  mm.;  length  of  hind  footless  than  21.5  mm.;  greatest 
length  of  skull  lesa  than  37  mm.;  breadth  of  skull  across  mastoids  less  than 
19  mm  Scalopus  uqualicus  aqualicus  (p.  32). 


•  Tho  actual  dentition  of  Scalopus  b:  1.  };  c.  } ;  pm.  3;  m.  3;  total,  40.  The  third  lower  incisor  and  the 
lower  canine  are  nonperslstent  and  disappear  before  the  animal  Is  mature. 
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Total  length  more  than  190  mm.;  length  of  hind  foot  more  than  21.5  mm.; 
greatest  length  of  skull  more  than  37  mm.;  breadth  of  skull  across  mastoids 

more  than  19  mm  Scalopus  aquaticus  machrinus  (p.  42). 

6.2  Total  length  less  than  153  mm.;  greatest  length  of  skull  less  than  33  mm.; 
breadth  of  skull  across  mastoids  usually  less  than  17  mm. 
c.i  Length  of  hind  foot  usually  less  than  17  mm. ;  greatest  length  of  skull  31.2  mm. 
or  less;  breadth  of  skull  across  mastoids  less  than  16  mm. , 

Scalopus  aquaticus  parvus  (p.  41). 
C.2  Length  of  hind  foot  usually  more  than  17  mm.;  greatest  length  of  skull  more 
than  31.2  mm.;  breadth  of  skull  across  mastoids  more  than  16  mm. 
t?.'  Color  golden  sepia;  face,  chin,  and  wrists  bright  zinc  orange;  geographic 

range  Anastasia  Island,  Fla  Scalopus  aquaticus  anastasse  (p.  39). 

d.'  Color  not  golden  septa;  face,  chin,  and  wrists  not  bright  zinc  orange, 
e.'  Color  paler;  greatest  length  of  skull  usually  more  than  32  mm.;  geo- 
graphic range  North  and  South  Carolina,  northern  and  western  Georgia, 

west  to  mouth  of  Mississippi  River  Scalopus  aquaticus  howelli  (p.  36). 

Color  darker;  greatest  length  of  skull  usually  less  than  32  mm.;  geo- 
graphic range  southeastern  Georgia  and  eastern  Florida, 

Scalopus  aquaticus  australis  (p.  38). 

a?  Geographic  range  west  of  Mississippi  River. 
6.'  Breadth  of  skull  across  mastoids  19.3  mm.  or  more, 
c.^  Breadth  of  skull  across  mastoids  more  than  20  mm. ;  palatilar  length  more  than 

16  mm  Scalopus  aquaticus  machrinus  (p.  42). 

Breadth  of  skull  across  mastoids  less  than  20  mm.;  palatilar  length  less  than 

16  mm  Scalopus  aquaticus  machrinoides  (p.  45). 

6.2  Breadth  of  skull  across  mastoids  less  than  19.3  mm. 

Greatest  length  of  skull  more  than  33  mm. ;  interorbital  constriction  more  than 
7.3  mm. 

c?.i  Color  coppery  snuff  brown  Scalopus  sereus  (p.  52). 

d?  Color  not  coppery  snuff  brown. 
e.^  Color  dark;  geographic  range  east  of  95th  meridian, 

Scalopus  aquaticus  pulcJier  (p.  46). 
Color  pale;  geographic  range  west  of  95th  meridian. 
Nose  and  ankles  tinged  with  ochraceous, 

Scalopus  aquaticus  intermedium  (p.  49). 
/.2  Nose  and  ankles  not  tinged  with  ochraceous,  but  usually  with  ivory 

yellow  Scalopus  aquaticus  caryi  (p.  48). 

C.2  Greatest  length  of  skull  less  than  33  mm. ;  interorbital  constriction  less  than 
7.3  mm. 

d.^  Prelachrymal  region  much  inflated;  rostrum  broad  and  truncate;  geo- 
graphic range  Tamaulipas,  Mexico  Scalopus  inflatus  (p.  53). 

d.^  Prelachrymal  region  not  much  inflated;  rostrum  not  broad  and  truncate; 
geographic  range  Texas  Scalopus  aquaticus  texanus  (p.  50). 

II.  KEY  TO  ADULT  FEMALES. 

a.^  Geographic  range  east  of  Mississippi  River. 
6.^  Total  length  usually  more  than  148  mm.;  greatest  length  of  skull  more  than 
32  mm.;  breadth  of  skull  across  mastoids  usually  more  than  16.5  mm. 
Total  length  less  than  173  mm. ;  length  of  hind  foot  less  than  21  mm. ;  greatest 
length  of  skull  less  than  35.2  mm. ;  breadth  of  skull  across  mastoids  less  than 

18.7  nam.  Scalopus  aquaticus  aquaticus  (p.  32). 

C.2  Total  length  more  than  173  mm. ;  length  of  hind  foot  more  than  21  mm. ;  great- 
est length  of  skull  more  than  35.2  mm.;  breadth  of  skull  across  mastoids 
more  than  18.7  mm  Scalopus  aquaticus  machrinus  (p.  42). 
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6.'  Total  length  usuallj'  less  than  148  mm.;  greatest  length  of  bIcuII  32  mm.  or  lens; 
breadth  of  tskull  across  mastoids  usually  less  than  ]t;.5  mm. 
r.'  Total  length  loss  than  l;?0  mm. ;  length  of  tail  lo.ss  than  18  mm. ;  greatest  length 

of  skull  20.3  mm.  or  loss  Scalojms  nquatiais  parvus  (p.  -11). 

Total  length  more  than  130  mm.;  length  of  tail  more  than  18  mm.;  greatest 
length  of  skull  more  than  29.3  mm. 
</.'  Color  golden  sepia;  face,  chin,  and  wrists  bright  zinc  orange;  geographic 

range  Anastasia  Island,  Fla  Scalopus  aqualicus  aiiaslasx  (p.  39). 

d.-  Color  not  golden  sepia;  face,  chin,  and  wrista  not  bright  zinc  orango. 
f.^  Colorpalcr;  greatest lengtli of  skull  usually  more  than 31  mm.;  geographic 
range  North  and  South  Carolina,  northern  and  western  Georgia,  west  to 

mouth  of  Mississippi  River  Scalopus  aquaticus  howelli  (p.  36). 

e.^  Color  darker;  greatest  length  of  skull  usually  less  than  31  mm.;  geographic 
range  southeastern  Georgia  and  eastern  Florida, 

Scalopus  aquaticus  auslralis  (p.  38). 

a.'  Geographic  range  west  of  Mississippi  River. 
6.'  Total  length  more  than  160  mm.;  breadth  of  skull  across  mastoids  more  than 
18.4  mm. 

Breadth  of  skull  across  mastoids  more  than  19  mm. ;  palatilar  length  more  than 

15.8  mm  Scalopus  aqualicus  machrinus  (p.  42). 

c.-  Breadth  of  skull  across  mastoids  less  than  19  mm.;  palatilar  length  less  than 

15.8  mm  Scalopus  aquaticus  machrinoides  (p.  45). 

b.-  Total  length  less  than  160  mm.;  breadth  of  skull  across  mastoids  less  than  18.4 
mm. 

c'  Greatest  length  of  skull  more  than  32  mm.;  interorbital  constriction  more  than 
7.2  mm. 

<f.'  Color  coppery  snuff  brown  Scalopus  screv^  (p.  52). 

rf.*  Color  not  coppery  snuff  brown, 
e.'  Color  dark;  geographic  range  east  of  95th  meridian, 

Scalopus  aqualicus  pulcher  (p.  46). 
e.^  Color  pale;  geographic  range  west  of  95th  meridian. 
/.'  Nose  and  ankles  tinged  with  ochraceous, 

Scalopus  aqualicus  intermedium  (p.  49). 
J?  Nose  and  ankles  not  tinged  with  ochraceous,  but  usually  with  ivory 

yellow  Scalopus  aqualicus  caryi  (p.  48). 

c.^  Greatest  length  of  skull  less  than  32  mm.;  interorbital  constriction  less  than 
7.2  mm. 

d}  Prelachrymal  region  much  inflated;  rostrum  broad  and  truncate;  geo- 
graphic range  Tamaulipas,  Mexico  Scalopus  injlatus  (p.  53). 

d.^  Prelachrymal  region  not  much  inflated;  rostrum  not  broad  and  truncate; 
geographic  range  Texas  Scalopus  aqualicus  texanum  (p.  50). 

Descriptions  of  Species  and  Subspecies  of  Scalopus. 
SCALOPUS  AQUATICUS  AQUATICUS  (Linnaeus). 
Eastern  Mole. 
(PI.  I,  figs.  1,  2;  PI.  II,  fig.  1;  PI.  Ill,  figs.  1,  la;  PI.  VI,  fig.  3.) 
Sorex  aqualicus  Linnajus,  Syst.  Nat.,  od.  10,  p.  53,  1758. 

Talpa  europxa  Jlavescens  Erxleben,  Syst.  Reg.  Anim.,  p.  118, 1777.    Based  on  "yellow 

mole"  of  Pennant;  type  locality.  New  York(?). 
Talpa  Flava  Zimmermann,  Specimen  Zool.  Geog.,  p.  496,  1777.    Based  on  "yellow 

mole"  of  Pennant;  type  locality,  New  York(?). 
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Talpa  fmca  Zimmermaim,  Specimen  Zool.  Geog.,  p.  497,  1777.    Based  on  "Brown 

mole"  of  Pennant;  type  locality,  New  York(?). 
[Talpa]  [europsea]  flava  Gmelin,  Linn.  Syst.  Nat.,  ed  13,  p.  110,  1788. 
Scalopus  virginianus  Geoffroy,  Cat.  Mamm.  Mus.  Nat.  Hist.  Nat.,  p.  78,  1803.  Type 

locality,  Vii-ginia(?). 

Talpa  cupreata  Rafinesque,  Precis  des  decouv.  et  travaux  somiologiques,  p.  14,  1814. 

Type  locality,  "Atlantic  States"  (see  Atl.  Journ.  1832,  p.  61). 
Scalops  canadensis  Desmarest,  Mammalogie,  I''*'  partie,  p.  155,  1820.    New  name  for 

Sorex  aquaticus  Linnaeus. 
Scalops  pennsylvanica  Harlan,  Fauna  Amer.,  p.  33,  1825.    Type  locality  unknown, 

probably  Pennsylvania. 
Talpasorex  pensylvanica  Lesson,  Manuel  de  Mamm.,  p.  124,  1827. 
Sclalops]  aquaticus  Fischer,  Synop.  Mamm.,  p.  249,  1829. 

Talpa  virginiana  Blainville  (nec  Talpa  virginiana  Brisson),  Annales  Frany.  et  Etrang. 

d'Anatet  de  Physiol.,  tome  2,  p.  219,  1838. 
Talpa  sorex  pensylvanicus  Blainville,  Annales  Frang.  et  Etrang.  d'Anat.  et  de  Physiol., 

tome  2,  p.  219,  1838.    (In  synonymy.) 
Talpa  (Scalops)  Virginiana  Blainville  (nec  Talpa  virginiana  Brisson),  Osteograpliie, 

Atlas  1,  table  des  planches,  p.  4;  Insectivores,  pi.  5  (skull),  pi.  9  (teeth),  1839- 

1864. 

T[alpa]  aquatica  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  6,  1853,  p.  327, 
1854. 

Scalops  aquxiticus  aquaticus  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  7,  1884,  p.  606,  1885. 
Scalopus  aquaticus  Oberholser,  Mammals  and  Summer  Birds  of  Western  North  Caro- 
lina (publ.  by  Biltmore  Forest  School,  Biltmore,  N.  C),  p.  3,  June  30,  1905. 
Scalopus  acquMticus  (sic)  Hahn,  Proc.  U.  S.  Nat.  Mus.,  vol.  32,  p.  464,  1907. 
Scalpos  (sic)  aquxiticus  Brooks,  Rept.  W.  Va.  Board  Agric,  1910,  p.  28,  1911. 
Scalopus  aquaticus  aquaticus  Miller,  U.  S.  Nat.  Mus.,  Bui.  79,  p.  7,  December  31,  1912. 

Type  locality. — ^Philadelphia,  Pennsylvania. 

Geographic  range. — Eastern  United  States  from  eastern  and  south- 
ern Massachusetts,  southeastern  New  York,  and  southeastern  Perni- 
sylvania,  south  through  Vu'ginia,  and  in  the  Appalachian  Mountains 
south  through  western  North  Carolina  and  eastern  Tennessee. 

General  characters. — Size  medium;  color  dark;  skuU  high,  heavy, 
and  angular;  rostrum  truncate;  dentition  moderate. 

Color. — Fresh  winter  pelage:  Back  fuscous,  fuscous-black,  or  blackish 
brown,  becoming  paler  (drab-gray)  on  nose  and  ankles;  fur  at  base 
of  hairs  dark  neutral  gray;  underparts  slightly  paler  than  back, 
usually  showing  more  neutral  gray  of  base  of  hairs  and  frequently 
tinged  ventrally  with  mummy  brown  or  fuscous.*  Summer  pelage: 
Slightly  paler  than  in  winter,  usually  more  brownish;  back  sepia, 
fuscous,  or  fuscous-black;  underparts  paler  than  back,  more  grayish 
and  usually  tinged  on  chest  with  mummy  brown  or  sepia.  Young: 
More  grayish  than  advdts  and  seldom,  if  ever,  tinged  ventraUy  with 
brown. 

STcuU. — ^Medium  in  size,  angular,  much  constricted  interorbitally 
and  usually  somewhat  depressed  postorbitally,  slightly  swollen 
supraorbitaUy ;  mastoids  moderately  heavy;  interparietal  narrow; 
90549°— 15  3 
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ooronoid  process  niid  niiojlo  ()f  maiuliblo  broad  and  heavy,  the  former 
usually  •with  a  small  manniiiform  process  on  postorior  border;  teeth 
medium. 

Measurements. — Average,  of  2  adult  males  from  type  locality: 
Total  length,  1S2,5  (lSO-185);  tail  vertebra?,  29.5  (28-31);  hind  foot, 
21  (21-21).  Average  of  2  adult  females  from  type  locality:  154.5 
(154-155);  23  (23-23);  19.5  (19-20).  Average  of  15  aduit  males 
from  Washington,  D.C.:  163.4  (154-175);  26.5  (22-29);  19.8(18-21). 
Average  of  8  adult  females  from  Washington,  D.  C:  152.6  (146-168); 
26  (21-28);  19  (18-20).  Average  of  6  adult  males  from  Wareham, 
Mass.:  159.8  (154-167);  26.3  (21.5-30);  19.9  (19.5-21).  SJcull: 
Average  of  3  skulls  of  adult  males  from  type  locality:  Greatest  length, 
35.3  (34.6-35.7);  palatQar  length,  14.8  (14.7-15);  mastoidal  breadth, 
18  (17.8-18.2);  interorbital  breadth,  7.4  (7.3-7.5);  maxillary  tooth 
row,  10.9  (10.9-11);  mandibular  molar-premolar  row,  10.7  (10.6- 
10.8).  Average  of  21  skulls  of  adult  males  from  Washington,  D.  C, 
and  vicinity:  Greatest  length,  34.3  (33.2-35.6);  palatilar  length, 
14.7  (14.3-15.2);  mastoidal  breadth,  17.7  (17-18.3);  interorbital 
breadth,  7.4  (7.2-7.8);  maxillary  tooth  row,  10.8  (10.4-11.3);  man- 
dibular molar-premolar  row,  10.4  (10.1-10.8).  Average  of  15  skulls 
of  adult  females  from  AVashington,  D.  C.,  and  vicinity:  Greatest 
length,  32.9  (32.3-34.2);  palatilar  length,  13.9  (13.5-14.7);  mastoidal 
breadth,  17.1  (16.3-17.5);  interorbital  breadth,  7.4  (7-7.6);  maxil- 
lary tooth  row,  10.4  (10.1-10.8);  mandibular  molar-premolar  row, 
10.2  (9.8-10.4).  Average  of  5  skulls  of  adult  males  from  Wareham, 
Mass.:  Greatest  length,  34.3  (33.8-34.8);  palatilar  length,  14.8 
(14.5-15);  mastoidal  breadth,  18.1  (17.8-18.4);  interorbital  breadth, 
7.7  (7.6-7.7);  maxillary  tooth  row,  11  (10.8-11.2);  mandibular 
molar-premolar  row,  10.7  (10.6-10.8).  Average  of  2  skuUs  of  adult 
males  from  Dismal  Swamp  (Wallaceton),  Va. :  Greatest  length,  35.2 
(35.1-35.2);  palatilar  length,  14.8  (14.6-15);  mastoidal  breadth,  18.1 
(18-18.2);  interorbital  breadth,  7.5  (7.4-7.6);  maxillary  tooth  row, 
11.1  (11-11.2);  mandibular  molar-premolar  row,  10.7  (10.6-10.7). 
Skull  of  adult  male  from  Roan  Mountain,  N.  C. :  Greatest  length,  36. 1 ; 
palatilar  length,  15.5;  mastoidal  breadth,  18.4;  interorbital  breadth, 
7.8;  maxillary  tooth  row,  11.3;  mandibular  raolar-preraolar  row,  11. 

Remarks. — The  first  specific  description  of  the  common  mole  of 
eastern  United  States  is  that  under  Sorex  aquaticus  Linnajus;*  Lin- 
naeus places  in  its  synonymy  "  Talpa,  Virginianus,  niger"  of  Scba;  but 
the  description  and  figure  ^  given  by  Seba  seem  to  characterize  the 
European  rather  than  the  American  mole;  the  Linnasan  des(;ription, 
however,  dearly  refers  to  the  common  mole  of  eastern  America;  as  an 

'  Llnn;T;ils,  Syst.  Nat.,  ed.  10,  p.  fi-S,  17.18. 

'  Seba,  A.,  Thesaurus,  vol.  1,  p.  .11,  pi.  32,  1734.  Seba's  description  of  Talpa  virginianus  nlger  became  tlie 
basis  for  Shaw's  diagnosis  of  Talpa  purpurasceuH  (Shaw,  0.,  Gen.  'AooX.,  Mamm.,  vol.  1,  p.  C21, 1800),  which 
Is  therefore  a  synonym  of  Talpa  europsea  Linnaeus. 
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authority  for  the  habitat  of  the  species,  Linnasus  cites  Kalm,  who  saw- 
mole  runways  along  the  SchuylkiU  Eiver  near  Philadelphia. 

In  1771  Pennant  ^  described  two  abnormally  colored  or  faded 
specimens  of  this  species  under  the  names  of  "Yellow  Mole"  and 
"Bromi  Mole";  the  yellow  mole  became  Talpa  europsea  jldvescens  at 
the  hands  of  Erxleben  ^  in  1777,  and  the  same  year  Zimmermann^ 
named  the  yellow  species  Talpa  Jiava  and  the  brown  one  Talpa  fusca. 
Geoffroy  *  described  Scalopus  virginianus  in  1803,  placing  in  synonymy 
under  it  Talpa  virginianus  niger  Seba  and  Sorex  aquaticus  Linnaeus. 

The  description  given  by  Rafinesque  ^  of  Talpa  cupreata  is  unsatis- 
factory, but  seems  to  apply  to  the  subspecies  S.  a.  aquaticus.  The 
synonymy  of  this  form  was  still  further  encumbered  when  Desmarest  ® 
proposed  the  name  Scalops  canadensis  in  1820,  apparently  basing  the 
name  upon  "Le  Scalope  du  Canada"  of  Cuvier  and  others.  The  last 
specific  name  added  to  the  synonymy  of  this  form  is  Scalops  pennsyl- 
vanica  Harlan;^  Harlan  believed  the  structm-e  of  the  molars  in  the 
specimen  he  described  to  be  different  from  that  of  S.  aquaticus,  but 
his  description  applies  very  accurately  to  S.  aquaticus  except  as  to  the 
number  of  teeth,  which  he  states  to  be  forty;  elsewhere,  however,  he 
writes  that  "this  species  corresponds  in  the  number  and  arrangement 
of  its  teeth  with  the  genus  Scalops  of  F.  Cuvier."  ^ 

Scalopus  aquaticus  aquaticus,  the  common  mole  of  northeastern 
United  States,  in  full  winter  pelage  is  the  darkest  of  the  genus.  It  is 
subject  to  slight  local  variations  in  size  and  color,  and  even  in  cranial 
characters,  which,  were  they  constant  over  any  considerable  geo- 
graphic range,  might  be  considered  differential  enough  for  subspecific 
recognition.  Specimens  from  Marthas  Vineyard  and  Nantucket 
Islands  and  from  the  mainland  of  southeastern  Massachusetts  aver- 
age very  slightly  paler  and  smaller  than  typical  aquaticus,  and  their 
skulls  are  slightly  shorter  and  relatively  broader  than  those  from 
the  type  locality.  Specimens  from  Liberty  Hill,  Conn.,  average 
large;  eastern  New  York  specimens  are  much  like  those  from  the 
vicinity  of  Philadelphia,  Pa.,  while  those  from  Long  Island  are  very 
slightly  smaller  and  possibly  more  grayish.  Toward  the  south  aqua- 
ticus gradually  decreases  in  size,  intergrading  with  8.  a.  Tiowelli  in 
northern  and  western  North  Carolina.  A  large  series  from  the 
District  of  Columbia  averages  smaller  than  specimens  from  the 
type  region,  but  in  all  essential  characters  except  size  they  are 

1  Pennant,  T.,  Quadrupeds,  1771.  The  writer  has  not  had  access  to  this  publication,  but  presumes  the 
descriptions  are  about  the  same  as  those  in  Pennant's  History  of  Quadrupeds,  ed.  3,  vol.  2,  pp.  230, 232, 1793. 

2  Erxleben,  J.  0.  P.,  Syst.  Reg.  Anim.,  p.  118,  1777.  . 

3  Zimmermann,  E.  A.  W.,  Spec.  Zool.  Geog.,  pp.  496-497,  1777. 

<  Geoffroy  Saint  Hilaire,  E.,  Cat.  Mamm.  Mus.  Nat.  Hist.  Nat.,  p.  78, 1803. 
"  Rafinesque,  C.  S.,  Pr6cis  des  decouv.  et  trav.  somiolog.,  p.  14, 1814. 
« Desmarest,  A.  G.,  Mammalogie,  part  1,  p.  155,  1820. 
'  Harlan,  R.,  Fauna  Amer.,  p.  33, 1825. 
8  Harlan,  loe.  cit.,  p.  34, 1825. 
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typicrtl  (»f  agiiaticus.  Dismal  Swamp,  Va.,  prddnces  a  mole  whic.li 
is  as  lar<jo  as  (.ho  typical  form  and  has  a  littlo  more  (endom'.y  toward 
a  nmmmy  brown  shade  on  the  back.  Material  from  the  Ap])a- 
lachian  Mountain  region  is  entirely  too  scarce  to  determine  the  exact 
relationship  and  area  of  intergradation  of  aquaticus  with  S.  a.  macliri- 
a  specimen  from  Roan  Mountain,  N.  C,  shows  a  very  slight 
approach  towai-d  7)iachriuus  in  size.  A  skin  without  skull  from 
Waldeu  Ridge,  Tenn.,  is  here  rath(>r  arbitrarily  referred  to  aquaticus 
on  account  of  its  size  and  color. 

Specimens  examined. — Total  number,  322,  as  follows: 

Connecticut:  Cos  Cob,      East  Ilartford,  2;  Liberty  Hill,  (5.' 
District  of  Columbia:  Washington,  72. 

Mai-yland:  Anne  Arundol  County,  2;  Baltimore,  2;  Berwyn,  2;  Branchville,  5; 
Cabin  John,  1;  Capitol  View,  1 ;  Chesapeake  Beach,  1;  Chevy  Chase,  1 ;  High- 
land, 1;  Howard  ("onnty,  1;  Landover,  1;  Laurel,  11;  Mount  Rainier,  1; 
riummer's  Island,  1;  Rockvillc,  2;  Seven  Locks,  1;  Silver  Spring,  1;  Wood- 
side,  5. 

Massachusetts:  Holyoke,  1;'  Middleboro,  1;  Nantucket,  6;'  Wareham,  32;' 
West  Tisbury,  4.' 

New  Jersey:  Afton,  1;  Audubon,  G;''^  Englewood,  1;^  Fairhaven,  1;'  Haddon- 
field,  3.2 

New  York:  Brooklyn,  1;  Cold  Spring  Harbor,  1;^  Cypress  Hills,  1;^  Dobb's 
Ferry,  1;  Dunwoodie,  J  ;^  Hastings,  WcHtcheHter  (bounty,  ();■'■■'  Lake  Grove, 
16;  Locust  Valley,  1;^  Long  Island,  1;'  Mount  Sinai,  2f  New  Rochelle, 
New  York  City,  17;^'''  Pelham  Manor,  !;■'  Oyster  Bay,  1;  Piermont,  1;^ 
Rye,  1;'  Sing  Sing,  15;  Southhampton,  1;  Tarrytown  HcighfH,  2.* 

North  Carolina:  ABhcville,  1;^  Buncombe  County,  2;'  Highlands,  1;  Magnetic 
City,  1;  Roan  Mountain  (altitude  2500  feet),  1;  Weaverville,  8.''>'' 

Pennsylvania:  Carlisle,  G;  ('ollingdale,  2f  Delaware  County,  1;  Marple,  !;'■' 
^lechanicsville,  1;'^  Media,  2-^  Mifllintown,  ] ;  Philadelphia  (typo  locality),  6.^ 

Tennessee:  Blount  County,  1;  Waldcn  Ridge  (near  Soddy),  1. 

Virginia:  Alexandria  County,  3;  Arlington,  3;  Bristow,  2;  Clark  County,  1; 
Dismal  Swamp,  9;  Eastville,  1;  Falls  Church,  9;  Fort  Myer,  G;  Springvale,  1. 

West  Virginia:  Berkeley  Springe,  1. 

SCALOPUS  AQUATICUS  HOWELLI  Jackson. 

Howell'h  Mole. 

(PI.  I,  fig.  3;  PI.  II,  fig.  2;  PI.  Ill,  figs.  2,  2a;  PI.  VI,  fig.  4.) 

Sculopm  aqwati/'Ms  howelli  Jackson,  Proc.  Biol.  Soc.  Washington,  v(jl.  27,  p.  19,  Feb- 
ruary 2,  1914. 

Tyjfe  locality. — Autaugavillo,  Autauga  County,  Alabama. 

Type  specim.en. — No.  177931,  U.  S.  Nat.  Mus.,  Biological  Survey 
collection;  c?  adult,  skin  and  skull;  collected  January  4,  1912,  by 
L.  S.  Golsan. 

Geographic  range. — North  Carolina  (except  in  Appalachian  Moun- 
tains), South  Carolina,  northern  Georgia,  thence  southwest  across 


•  (;oll()Ction  Mas.  Comp.  Jiool.,  Uarvurd  College.  » Collecl,ion  Amer.  Mtw.  Nat.  Uist. 

2  Collection  Acad.  Nat.  Kcl.  Philadelphia.  *  Collection  Field  Mus.  Nat.  Hist. 
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central  Alabama  and  southern  Mississippi  to  Pensacola  Bay  and  the 
Mississippi  River. 

General  characters. — Intermediate  in  size  between  S.  a.  aquaticus 
and  S.  a.  australis;  usually  paler  than  either  aquaticus  or  australis; 
skuU  flat,  less  angular  than  in  aquaticus;  rostrum  long  and  narrow. 

Color. — FuU  winter  pelage:  Back  dark  drab,  hair-brown,  or  fus- 
cous, becoming  in  most  specimens  buffy  brown  on  head;  nose  and 
wrists  usually  slightly  suffused  with  ochraceous-tawny  or  cinna- 
mon; underparts  more  grayish  than  back,  usually  much  tinged 
with  Saccardo's  umber  or  tawny-olive.  FresTi  summer  pelage: 
Back  dark  cinnamon-drab  or  drab,  sometimes  with  a  very  shght 
coppery  sheen,  becoming  cinnamon-buff  or  ochraceous-tawny  on 
face;  underparts  hair-brown  to  neutral  gray,  grading  into  sepia  on 
chest. 

STcuU. — Size  medium  (smaller  than  that  of  ^S'.  a.  aquaticus^  larger 
than  that  of  8.  a.  australis)  flat;  rostrum  long  and  narrow;  man- 
dible weak;  coronoid  process  and  angle  of  mandible  weak  and  very 
narrow,  incurved  toward  condyle,  making  superior  and  inferior 
notches  small  and  relatively  deep;  teeth  small. 

Measurements. — Typo  (adult  male):  Total  length,  152;  tail  verte- 
brae, 20;  hind  foot,  18.  STcull:  Average  of  5  skulls  of  adult  males 
from  type  locality:  Greatest  length,  32.3  (31.8-32.7);  palatilar 
length,  13  (12.7-13.3);  mastoidal  breadth,  16.7  (16.3-17.1);  inter- 
orbital  breadth,  7.2  (7-7.4);  maxillary  tooth  row,  10.1  (10-10.3); 
mandibular  molar-premolar  row,  10.1  (9.9-10.2). 

RemarTcs. — Howell's  mole  differs  from  both  8.  a.  aquaticus  and  ' 
8.  a.  australis  in  cranial  characters  and  is  not  strictly  intermediate 
between  the  two.  It  shows  slight  local  variations  which  on  account 
of  scarcity  of  material  are  not  fully  understood.  Skulls  from  Bay 
St.  Louis  and  Washington,  Miss.,  and  from  New  Orleans  and  St. 
Tammany  Parish,  La.,  have  braincases  higher  and  narrower  than 
typical  specimens,  and  the  rostra  taper  more  gradually;  none  of 
the  skulls,  however,  is  from  a  fuUy  adult  animal,  and  it  is  possible 
that  age  might  change  this  condition.  Skulls  from  Biloxi,  Cedar- 
bluff,  and  Kemper  County,  Miss.,  are  shghtly  heavier  and  more  angu- 
lar than  those  from  the  type  region.  In  northern  North  Carolma 
*S'.  a.  Jiowelli  begias  to  approach  aquaticus  in  size.  A  series  of  speci- 
mens from  Yoimg  Han"is,  Ga.,  shows  in  color  a  tendency  toward 
aquaticus  and  has  skulls  which  in  angularity  and  height  of  braincase 
are  Hke  those  of  aquaticus,  but  which  in  size  and  breadth  of  rostrum 
are  hke  those  of  Jtowelli.  A  skin  without  skuU  from  Pensacola,  Fla., 
is  indetermiaable,  but  is  provisionally  referred  to  Iwwelli. 

8pecimens  examined. — Total  number,  106,  as  follows: 

Alabama:  Ardell,  1;  Auburn,  1;  Autaugaville  (tjrpe  locality),  15;  Castleberry, 
2;  Cottondale,  1;  Eutaw,  1;  Greensboro,  3;  Huntsville,  1;  Sand  Mountain 
(near  Carpenter),  3. 
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Florida:  roiif>;u'ol:» ,  1.' 

Georgia:  Columbus,  2;  Crawfoixlsvillc,  1;  (.iiillin,  I;  Young  ilariiH,  l"J. 
Louisiana:  New  Orlc^ins,  2;  St.  I'Vancifivillo,  1;  St.  Tammany  Parish,  1.* 
Mississippi:  Bay  St.  Louis,  3;  Biloxi,  2;  C'edarbluff,  1;  Kemper  Coiuity,  1; 
Washington,  1. 

Nortli  Carolina:  Apex,  1;*  Bertie  County,  1;'  Jackson,  2;  KinBton, !?;  Moran, 

rhowan  C'ounly,  1;  Raleigh,  2'A;  ^\■ilko8boro,  1. 
South. Cai-olina:  Abbeville,!;^  Ik'aufoit County, 4;  Calhoun FallH,!;-'  Catawba, 

2;3  Charleston,  1;  Frogmore,  4;  Georgetown,  1;  Oakley,  2;  Society  Hill,  1. 

SCALOPUS  AQUATIOUS  AUSTRALIS  (Chapman). 

FLORinA  Mole. 

(PI.  II,  fig.  3;  PI.  Ill,  figs.  3,  3a;  PI.  VI,  fig.  5.) 

Srelops  aquolicus  australis  Chapman,  Bui.  Amer.  Mus.  Nat.  Ilist.,  vol.  5,  p.  339, 
December  22,  1893. 

Scalopus  aqualicus  aicstralis  Elliot,  Field  Columb.  Mus.,  publ.  105,  zool.  series,  vol.  G, 
p.  470,  1905. 

Type  locality. — Gninosvillo,  Alachua  County,  Florida, 
Type  specimen. — No.  -11-9-0,  Amer.  Mus.  Nat.  Hist.;  young  adult, 
sex  unknowi,  sMn  and  skull;  collected  May  4,  1891,  by  F.  M.  Chap- 
man. 

Geograpliic  range. — Southeastern  Georgia  and  the  eastern  portion 
of  peninsular  Florida  south  to  Lemon  City. 

General  characters. — Size  small  (smaller  than  Jiowelli);  feet  rela- 
tively large;  tail  relatively  short;  skull  short  and  broad  (relatively 
broader  and  higher  than  that  of  howelli);  teeth  small. 

Color. — Full  winter  pelage:  Back  clove  brown,  mummy  brown,  or 
dark  fuscous,  paler  on  wrists,  slightly  tinged  witli  ochraceous-buif  on 
nose;  undei-parts  similar  to  back  but  showing  more  dark  neutral  gray 
at  base  of  hairs.  Worn  winter  pelage:  Variable;  back  clove  brown  or 
mummy  brown  to  vinaceous-buff,  drab,  or  drab-gray  with  or  without 
pinkish  buff  or  ochraceous-bufT  on  nose;  beneath  much  as  above, 
more  grayish. 

Skull. — Small,  not  angular,  less  constricted  interorbi tally  than  in 
S.  a.  aquaticus,  and  not  mucli  depressed  postorbitally;  mastoids  not 
heavy;  coronoid  process  and  angle  of  mandible  narrow  and  weak,  the 
former  generally  without  mammifonn  process  on  posterior  border; 
horizontal  ramus  of  mandi})le  weak;  teeth  small. 

Measurements. — Average  of  6  adult  males  from  type  locality:  Total 
length,  145  (141-150);  tail  vertebra,  24.9  (22-28);  hind  foot,  18  (17- 
19).  Average  of  10  adult  females  from  type  locality:  138.8  (131-148); 
22.6  (21-26);  17.3  (16-18).  Skull:  Average  of  6  skulls  of  adult  males 
from  type  locality:  Greatest  length,  31.7  (31.3-32);  palatilar  length, 
12.9  (12.4-13.3);  mastoidal  breadth,    16.6  (16-16.8);  interorbital 

■  CoUectkm  Mus.  Comp.  ZooL,  Harvard  College.  '  Colkiction  Field  Mus.  Nat.  HLst. 
>  Collection  Amer.  Mun.  Nat.  Hkt.  *  Collection  Univ.  Michigan  Mus. 
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breadth,  7.2  (7.1-7.3);  maxillary  tooth  row,  9.9  (9.6-10.3)  ;  mandib- 
ular molar-premolar  row,  9.6  (9.4-9.8).  Average  of  11  skulls  of 
adult  females  from  type  locality:  Greatest  length,  30.4  (29.5-30.8); 
palatilar  length,  12.4  (12-12.7);  mastoidal  breadth,  16.1  (15.6-16.4); 
interorbital  breadth,  7  (6.7-7.3);  maxillary  tooth  row,  9.6  (9.4-9.7); 
mandibular  molar-premolar  row,  9.4  (9.2-9.6). 

Remarks. — The  small  size  oiS.a.  australis,  together  with  its  relatively 
short,  broad,  and  high  skull,  readily  distinguish  it  from  ;8'.  a.  howelli, 
its  nearest  relative  toward  the  north.  Its  characters  are  retained  very 
constantly  throughout  most  of  its  geographic  range.  Skulls  of  speci- 
mens from  St.  Catherines  Island,  Ga.,  are  actually  and  relatively  longer 
than  those  of  typical  australis,  and  in  this  respect  approach  liowelli; 
in  other  characters  the  skulls  do  not  differ  essentially  from  those  of 
typical  australis;  in  color  these  specimens  are  inseparable  from  g,u^- 
tralis.  A  similar  though  less  marked  tendency  toward  howelli  is 
noticeable  in  specimens  from  Ossabaw  Island  and  Barrington,  Ga. 
South  of  the  type  locality  australis  decreases  slightly  in  size;  speci- 
mens from  Oak  Lodge  and  Lemon  City,  Fla.,  are  of  minimum  size 
and  average  very  sUghtly  smaller  and  darker  than  those  from  the  type 
region. 

Specimens  examined. — Total  number,  115,  as  follows: 

Florida:  Canaveral,  1;  East  Micco,  2/  Enterprise,  6;''^  Eustis,  1;  Gaines- 
ville (type  locality),  25;  Georgiana,  1;  Indian  River,  1;  Jacksonville,  3;  Lake 
Harney,  3;  Lake  Worth,  1;  Lemon  City,  1;  Lynne,  5;  New  Berlin,  6; 
Micanopy,  2;  Oak  Lodge  (East  Peninsula  opposite  Micco),  21;^  Orange  Ham- 
mock, Kissimmee  River,  1;  Saint  Augustine,  1;  Saint  Charles  Creek,  1;* 
West  Jupiter,  1.^ 

Georgia:  Barriagton,  2;*  Cumberland  Island,  2;^  Hursmans  Lake,  10;^  Mont- 
gomery, 3;^  NashAdlle,  1;  Ossabaw  Island,  4;*  Pinetucky,  3;^  Saint  Cath- 
erines Island,  5;^  Saint  Simons  Island,  1;  Sterling,  1.^ 

SCALOPUS  AQUATICUS  ANASTASJE  (Bangs). 
Anastasia  Island  Mole. 
(PL  II,  fig.  4.) 

Scalops  anastasse  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  28,  p.  212,  1898. 
Scalops  anastasise  (sic)  Elliot,  Field  Columb.  Mus.,  publ.  45,  zooL  series,  vol.  2,  p.  391, 
1901. 

Scalopus  anastasse  Cory,  Field  Mus.  Nat.  Hist.,  publ.  153,  zool.  series,  vol.  11,  p.  438, 
June,  1912. 

Type  locality. — Point  Romo,  Anastasia  Island,  Florida. 

Type  specimen. — No.  7192,  Mus.  Comp.  Zool.,  Harvard  CoUege, 
Bangs  collection;  c?  adult,  skin  and  skuU;  collected  February  16, 
1897,  by  Outram  Bangs. 

Geographic  range. — Anastasia  Island,  Fla. 


'  Collection  Amer.  Mus.  Nat.  Hist.  2  Collection  Field  Mus.  Nat.  Hist,  s  Collection  Mus.  Comp.  Zool. 
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General  characters. — Sizo  of  S.  a.  australis:  Koro  footrolativoly  largo, 
nails  long  and  hoavy;  skull  short,  massive;  mastoids,  heavy;  rostrum 
short. 

Color. — Late  winter  pelage:  Back  golden  sepia;  face,  chin,  and 
wrists  bright  zinc  orange;  undorpju'ts  Sudan  brown.  Worn  winter 
pelage:  Paler  than  in  lato  winter  pelage  with  less  golden  and  zinc 
orange,  and  showing  more  light  neutral  gi-ay  of  bjiso  of  hairs. 

Skull. — Small,  short,  and  heavy,  narrow  througli  mastoids;  mas- 
toids hoavy;  rostrum  short;  mandible  heavy;  coronoid  })rocoss  and 
angle  of  mandible  short ;  ascending  ramus  Avide;  superior  notch  shallow. 

Altasurements. — Average  of  2  adult  males  from  type  locality:  Total 
length,  137.5  (134-141);  tail  vertebra?,  21.S  (21-22.5) ;  hind  foot,  17.8 
(17.5-18).  Skull:  Average  of  2  skulls  of  adult  males  from  type 
locality:  Greatest  length,  31.5  (31.4-31.6);  palatilar  length,  12.8 
(12.6-12.9);  mastoidal  breadth,  16.5  (16.4-16.6) ;  intororbital  breadtli, 
7.1  (7-7.1);  maxillary  tooth  row,  10  (9.9-10);  mandibular  molar- 
premolar  row,  9.7  (9.6-9.8). 

Remarks. — Four  of  the  eight  moles  examined  from  Anastasia  Island 
are  topotypes  in  the  Bangs  collection  and  were  collected  by  Outram 
Bangs,  February  12-16,  1895;  the  other  four  ai'e  in  the  Field  Museum 
and  were  collected  by  Thaddeus  Surbor  at  Espanita,  Anastasia  Island, 
January  25-29,  1901.  Tho  two  series  are  very  uiJiko.  The  speci- 
mens collected  at  Espanita  have  no  orange  or  golden  suffusions  and 
can  not  be  separated  by  skin  characters  from  S.  a.  australis  of  tho 
mainland;  the  skulls,  however,  are  shorter  than  those  of  typical 
australis  and  have  shorter  rostra  and  slightly  heavier  mastoids,  and 
in  these  characters  are  more  like  those  of  S.  a.  avxistasx.  In  a  letter, 
in  regard  to  these  specimens,  dated  August  19,  1913,  Surber  states: 

"Espanita"  was  the  home  of  a  Mr.  Middleton  (a  Georgian)  located  well  toward  the 
southern  end  of  the  island  about  15  miles  south  of  St.  Augustine,  on  the  Matanzas 
River  side  of  island.  Most  of  my  work  was  done  in  the  vicinity  of  his  house,  near 
which  I  was  camped.  *  *  *  In  the  flesh  I  could  never  detect  any  difference 
between  these  island  moles  and  those  from  the  mainland.  *  *  *  There  were  no 
towns  nor  viUages  on  the  island  during  my  visit  in  1901,  so  that  I  was  forced  to  use  this 
designation  (Espanita)  for  the  locality.  Mr.  Bangs's  specimens  came  from  the  lower 
end  of  the  island,  I  believe,  but  tAvo  or  three  miles  from  where  these  were  secured. 

Bangs,  in  a  letter  to  the  writer  October  23,  1913,  referring  to  the 
locality  whore  Surber  collected,  states: 

I  am  quite  sure  *  *  *  that  that  part  of  the  island  is  quite  different  from  where 
I  was.  lie  got  Peromyscus  Jloridanus  where  ho  was.  In  the  parts  of  the  island  I 
worked  I  never  saw  it  at  all  though  I  trapped  hundreds  of  small  mammals.  In  fact, 
there  was  no  country  suitable  to  it.  Where  I  caught  my  moles  they  were  not  common. 
They  were  in  the  salt  flats  and  low  sandy  stretches,  where  their  long  tunncsls  extended 
about  in  the  white  sand  and  through  tlio  flats.  There  was  very  little  vegetation 
here  except,  of  course,  "sea  oats." 
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All  the  specimens  from  Anastasia  Island  are  here  provisionally 
called  anastasx,  although  additional  material  may  result  in  some 
change  of  decision.  Were  the  specimens  from  Espanita  older  indi- 
viduals, their  skulls  might  be  inseparable  from  those  from  Point 
Romo.  The  topotjrpe  series  was  taken  about  two  weeks  later  in  the 
year  than  that  from  Espanita.  Two  weeks  is  a  short  time  for  changes 
in  the  pelage,  yet  such  changes  are  apparently  rapid  in  Scalopus,  and 
it  would  not  be  entirely  impossible  for  the  full  winter  pelage  of  the 
mole  at  Espanita  to  develop  before  molting  into  a  pelage  similar  to 
that  of  the  topotype  series. 

Specimens  examined. — Total  number,  8,  as  follows: 

Florida:  Espanita,  Anastasia  Island,  4;'  Point  Romo  (type  locality),  Anastasia 
Island,  4.^ 

SCALOPUS  AQUATICUS  PARVUS  (Rhoads). 

Little  Mole. 

(PI.  II,  fig.  5;  PI.  Ill,  figs.  4,  4a.) 

Scalops  parvus  Rhoads,  Proc.  Acad.  Nat.  Sol.  Philadelphia,  1894,  p.  157,  1894. 
[Scalops]  [aquatims]  parvus  Elliot,  Field  Columb.  Mus.,  publ.  45,  zool.  series,  vol.  2, 
p.  390,  1901. 

Type  locality. — ^Tarpon  Springs,  Hillsboro  County,  Florida. 

Tijpe  specimen. — No.  8468,  Acad.  Nat.  Sci.  Philadelphia  (No.  1468, 
Rhoads  collection);  ?  adult,  skin  and  skull;  collected  December  24, 
1893,  by  W.  S.  Dickinson. 

GeograpJiic  range. — Region  north  of  Tampa  Bay,  in  Hillsboro  and 
Pasco  Counties,  Fla. 

General  characters. — Smallest  of  the  genus;  tail  relatively  short, 
shorter  than  that  of  S.  a.  australis;  color  much  like  australis;  skuU 
small,  weak;  rostrum  very  narrow  (narrower  than  that  of  australis). 

Color. — Full  winter  pelage:  Much  Uke  corresponding  pelage  of  S.  a. 
australis;  back  sepia  or  dark  sepia,  becoming  pinkish  cinnamon  or 
ochraceous-buff  on  nose;  underparts  slightly  paler  than  back  and 
showing  dark  neutral  gray  of  base  of  hairs,  sometimes  tinged  with 
cinnamon-brown. 

Slcull. — Like  that  of  S.  a.  australis  but  smaller,  weaker,  and  vv^ith 
rostrum  actually  and  relatively  narrower;  teeth  small. 

Measurements. — ^Average  of  3  adult  males  from  Port  Tampa  City, 
Fla.:  Total  length,  134.3  (131-136);  tail  vertebrae,  19.7  (19-20.5); 
hmd  foot,  16.8  (16.5-17).  STcull:  Average  of  3  skulls  of  adult  males 
from  Port  Tampa  City,  Fla.:  Greatest  length,  30.6  (30.2-31.2); 
palatilar  length,  12,7  (12.5-12.9);  mastoidal  breadth,  15.7  (15.5- 
15.8);  interorbital  breadth,  7.1  (7.1-7.3);  maxillary  tooth  tow,  9.8 


1  Collection  Field  Mus.  Nat.  Hist.  s  Collection  Mns.  Comp.  Zool,  Harvard  College. 
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(O.G-IO);  luaiulibulnr  luolar-prcmohvi-  row,  i).7  (9.5-10).  Skull  of 
typo  (probably  a  fcMiuilo,  tliou<^h  soxod  "nialo"  by  colloctor):  Groat- 
ost  lougdi,  29.0;  ])alatilar  IcMiglh,  11. 9:  mastoidal  broadtli,  15.1 ;  iiito.v- 
orbital  breadth,  6.G;  maxillary  tooth  vow,  9.2;  maiulil)ular  molar- 
preniolar  row,  9.2. 

Remarl's. — Tho  original  doscriptioii  of  this  form  was  based  upon  a 
smglo  spocimou  which  was  uiiiquo  iu  coUoctions  for  several  years. 
True,'  on  account  of  insuilicient  material,  placed  prnvus  in  question- 
able synonymy  under  S.  a.  australis,  where  it  has  since  remained. 
The  number  of  specimens  now  available  from  the  type  region  is  far 
from  satisfactory,  but  they  show  cliaractei's  sufficient  to  warrant 
their  separation  fron\  mistralis.  The  type  of  S.  a.  pmvus  is  in  worn 
pelage;  True  -  was  ijiclined  to  believe  on  account  of  the  appearance 
of  the  skin  and  the  peculiarly  worn  state  of  the  teeth  that  tho  mole 
had  been  kept  in  confinement;  there  appears  no  reason  for  such  a 
conclusion,  however,  the  wear  in  the  teeth  and  pelage  of  tho  type 
being  nothing  which  might  not  occur  in  the  normal  habitat  of  the 
mole.  Three  males  from  Port  Tampa  City,  Fla.,  while  distinctly  dif- 
ferent from  australis,  do  not  appear  to  be  the  extreme  type  of  'parvus; 
unfortunately,  however,  the  only  specimens  from  the  immediate 
vicinity  of  the  type  locality,  except  the  type,  are  young. 

Specimens  examined. — Total  number,  9,  as  follows: 

Florida:  Belleair,  2;  Port  Richey,  1;'  Seven  Oaks,  1;  <  Port  Tampa  City,  3;" 
Tarpon  Springs  (type  locality),  2.^ 

SCALOPUS  AQUATICUS  MACHRINUS  (Rafiuesque). 
Pkaiiue  Mole. 
(PI.  11,  fig.  0;  PI.  VI,  fig.  6.) 
Talpa  machrina  Rafinesque,  Atlantic  Journ.,  vol.  1,  p.  61,  1832. 

Talpa  sericea  Rafineaquc,  Atlantic  Journ.,  vol.  1,  p.  61,  1832.    Type  locality  near 

Nicholasville  and  IlaiTodsburg,  Ky. 
Scalops  argenlatus  Auduhon  &  Bachman,  Journ.  Acad.  Nat.  Sci.  Philadelphia,  vol.  8, 

p.  292,  1842.    Type  locality  Kouthern  Jlichigan. 
Talpa  Pennanlii  Le  Contc,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  6,  1853,  p.  327, 

1854.    Type  locality  unknown. 
Scalopa  aquaticus  argentatua  Cones,  Bui.  U.  S.  Geol.  &  Geog.  Surv.  Terr.,  vol.  3,  j). 

633,  1877. 

Scalops  (aqiuilicus  var.)  argcntatus  ITerrick,  Mamm.  of  MinneHota,  Geol.  &  Nat. 

Hiflt.  Surv.  Minnesota.    Bui.  7,  p.  54,  1892. 
Scalopa  aquaticua  machrinm  Tnie,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  20,  December  21, 

1896. 

Scalopua  aquaticua  machrinua  Elliot,  Field  Columb.  Mus.,  piibl.  105,  zool.  series,  vol. 
6,  p.  470,  1905. 


'  Trun,  F.  W.,  I'roe.  V.  S.  Nat.  Mus.,  vol.  19,  i).  21,  1890.  *  Collection  of  Hartley  H.  T.  Jackijon. 

2  True,  loc.  oil.,  p.  34,  1890.  '  Collection  Mus.  Comp.  Zool,  Uarvard  College. 

»  Collection  Acad.  Nat.  ficl.  Philadelphia. 
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Type  locality. — Lexiugtoii,  Fayette  County,  Keiitucky. 
Type  specimen. — None  known  to  exist. 

Geographic  range. — Eastei^n  Iowa,  and  east  of  the  Mississippi 
River  west  of  the  Appalachian  Mountains  from  western  Wisconsin, 
northern  Illinois,  southern  Michigan,  southwestern  Ontario  (Point 
Pelee),  and  northern  Ohio,  south  to  central  Tennessee. 

General  characters. — Largest  of  the  genus;  tail  relatively  long; 
color  paler  than  that  of  S.  a.  aquaticus  and  usually  more  reddish 
brown;  skuU  flat,  broad,  heavy,  and  angular;  rostrum  massive; 
teeth  very  large. 

Color. — Full  winter  pelage:  Above,  sepia,  mummy  brown,  or  hair- 
brown,  occasionally  showing  pinkish  buff  or  cinnamon-buff  on  nose; 
underparts  more  grayish  than  back  and  usually  tinged  with  Front's 
brown  or  cinnamon-brown.    Summer  pelage:  Slightly  paler  than 
'   winter  pelage  and  usually  more  grayish. 

Slcull. — Large,  broad,  angular,  and  massive;  mastoids  very 
massive;  rostrum  large;  coronoid  process  and  angle  of  mandible 
heavy,  the  former  frequently  with  a  distinct  secondary  process  on 
posterior  margin;  dentition  very  heavy. 

Measurements. — Adult  male  from  type  locality:  Total  length,  208; 
tail  vertebrae,  38;  hind  foot,  24.  Adult  male  from  Midway,  Ky.: 
190;  29;  22.5.  Adult  female  from  Midway,  Ky.,  175;  27;  22.  Average 
of  3  adult  males  from  Warsaw,  111.,  199  (194-206),  35.7  (31-38). 
Slcull:  Adult  male  from  Midway,  Ky.:  Greatest  length,  39.1; 
palatilar  length,  16.7;  mastoidal  breadth,  20.7;  interorbital  breadth, 
8.2;  maxiUary  tooth  row,  12.2;  mandibular  molar-premolar  row, 
11.6.  Skull  of  adult  female  from  Midway,  Ky. :  Greatest  length, 
37.7;  palatilar  length,  16.2;  mastoidal  breadth,  19.2;  interorbital 
breadth,  7.7;  maxillary  tooth  row,  12.1;  mandibular  molar-premolar 
row,  11.7.  Average  of  5  skulls  of  adult  males  from  Warsaw,  lU.: 
Greatest  length,  39.2  (38.8-39.5);  palatilar  length,  16.8  (16.6-17); 
mastoidal  breadth,  20.5  (20.3-20.7);  interorbital  breadth,  7.9 
(7.7-8.1);  maxillary  tooth  row,  12.4  (11.9-12.6);  mandibular  molar- 
premolar  row,  12  (11.5-12.2). 

Remarlcs. — ^The  name  Talpa  machrinn  Rafinesque  *  and  the  earliest 
description  of  this  form  were  apparently  lost  to  science  from  shortly 
after  they  were  pubhshed  until  True  ^  resurrected  them  in  1896; 
Rafinesque  very  accurately  describes  the  form  and  distinctly  indi- 
cates "near  Lexington"  as  the  locality  where  the  species  occurred. 
In  the  same  pubheation  Rafinesque  describes  another  mole,  "found  in 
woods  near  Nicholasville  and  Harrodsburg,"  under  the  name  Talpa 
sericea;  ^  his  second  species  is  clearly  the  young  of  his  Talpa  machrina. 
Audubon  and  Bachman  *  described  a  mole  from  southern  Michigan, 

1  Rafinesque,  C.  S.,  Atlantic  Journ.,  vol.  1,  p.  61, 1832. 

2  Trae,  F.  W.,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  20,  1896. 

3  Rafinesque,  loc.  cit.,  p.  62,  1832. 

*  Audubon  and  Bachman,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  vol.  8,  p.  292,  1842. 
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ill  1842,  iuiiUm"  [hv  iiaiiie  Scalops  anjcnialiin;  lu»iij;li  Michigaii  speci- 
mens of  Scalopus  average  slighll}^  smaller  than  t^ypical  ^S'.  a.  machnnm, 
and  possibly  also  slightl_y  paler,  the  difrereneo  is  insuIRcient  for  sub- 
speoific  recognition.  Le  Conte  '  in  1851  described  a  mole  luider  the 
name  of  Talpa  pennaniii  which  he  seemed  to  believe  was  the  yellow 
mole  of  Pennant;  Pennant's  yellow  mole,  however,  received  Latin 
binomial  designation  as  early  as  1777  ^  and  is  purely  a  synonym  of 
S.  a.  aquaiiciis.  Le  Contc  states  in  his  description  of  T.  pcnnantii 
that  it  "diffei"s  from  S.  aqiiaticus  in  being  much  larger  (equal  in  size 
to  Talpa  europsea)  and  in  having  much  larger  anterior  fect."^  It  is 
evident,  therefore,  that  the  specimen  ho  had  in  hand  was  probably 
S.  a.  macJinmis. 

This  largo  mole  retains  its  characters  with  remarkable  regidarity 
tliroughout  its  range.  Specimens  from  the  Mississippi  Basin  in 
western  Wisconsin,  as  far  north  as  Prescott,  Pierce  County,  are 
as  largo  as  specimens  from  the  type  region,  if  not  slightly  larger; 
specimens  from  eastern  Iowa  are  indistinguishable  from  sp(!cimens 
from  Kentucky.  The  color  tends  to  become  more  grayish  in  northern 
and  western  Illinois  and  in  western  Wisconsin,  possibly  indicating  an 
approach  toward  S.  a.  machrinoides.  Moles  from  Big  Sandy  and 
Nashville,  Tenn.,  have  somewhat  weaker  dentition  than  typical 
macfirinus  but  do  not  differ  essentially  in  other  respects. 

Specimens  examined. — Total  number,  159,  as  follows: 

Ulinois:  Alton,  2;  Belleville,  1;  Calhoun,  3;*  Chicago,  O;*^  Fremont,  1;  Hamilton, 
1;  Joliet,  1;'  Olive  Bmnch,  1;*  Olney,  5;  Ozark,  1;  ''  Parkersburg,  2;  Ravens- 
wood,  1;*  Richland  County,  7;  Riehl  Station,  1;  Roaiclare,  1;"  "Southern 
Illinois,"  3;  Union  County,  2;  Warsaw,  18. 

Indiana:  Denver,  2;^  Effner,  Newton  County,  1;  Fort  Wayne,  1;  Lake  Maxin-l 
kuckee,  3;  Madison,  1;  New  Lebanon,  1;  Waterloo,  2;  West  Baden,  2;*  Wheat-  * 
land,  2.  ^ 

Iowa:  nillsboro,  1;  Knoxville,  1.' 

Kentucky:  Eubanka,  1;  Lexington  (type  locality),  1;  Midway,  3. 

Michigan:  Ann  Arbor,  2;''  Chelsea,  l;"*  Denton,  2;*  Flushing,  3;'  Greenfield,  1;* 

Holland,  1;'  Lansing,  1;''  Manchester,  1;  Milan,  l;*  Portage  Lake,  11;* 

Saline,  1. 

Ohio:  Cleveland,- 1;  Fairfield  County,  1;  MadisonviUe,  3;  Salem,  1, 
Ontario:  Point  Pelee,  25.«.  » 

Tennessee:  Big  Sandy,  1;  Clarksvillo,  1;  Nashville,  3;''  TennesHfo  River,  1. 
Wisconsin:  Camp  Douglas,  2;  Dunmd,  1;  Fountain  City,  4;"  Maiden  Rock,  3;" 
Prescott,  1;"  Wyalusing,  4." 

1  Le  Conte,  Joseph,  Proc.  Acad.  Nat.  Scl.,  Philadelphia,  vol.  0, 18.53,  p.  327,  im. 
'  Talfxi  euTOpxa  flavesceru  Erxlebcn  (Syst.  Reg.  Anim.,  p.  118  )and  Tnl/ia  flava  Zininicrmann  (Spec.  Zool. 
Geo'4.  p.  497). 

•  1a:  Conte,  loc.  cit. 

*  Collection  Univ.  Michigan  Mus. 
'  Collection  Field  Mas.  Nat.  IILst. 

«  Collection  Milwaukee  Public  Mus. 

'  Collection  of  Hartley  U.  T.  Jackson. 

»  Collection  Victoria  Mem.  Mas. 

>  Collection  o(  W.  E.  Saunders,  London,  Ontario. 
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SCALOPUS  AQUATIOUS  MACHRINOIDES  Jackson. 
MissouEi  Valley  Mole. 
(PI.  II,  fig.  7.) 

Scaloptts  aquaticus  machrinoides  Jackson,  Proc.  Biol.  Soc.  Washington,  vol.  27,  p.  19, 
February  2,  1914. 

Type  locality. — ^Manhattan,  Riley  County,  Kansas. 

Type  specimen. — No.  169717,  U.  S.  Nat.  Mus.,  Biological  Survey 
collection;  adult,  skin  and  skull;  collected  June  1,  1910,  by 
W.  E.  Berg. 

Geographic  range. — West  of  the  Mississippi  River,  except  eastern 
Iowa,  from  central  Minnesota,  southeastern  South  Dakota,  and  the 
eastern  border  of  Nebraska,  south  through  northeastern  Kansas  to 
extreme  northern  Arkansas. 

General  cliaracters. — Size  large,  exceeded  only  by  S.  a.  macTirinus; 
color  more  grayish  than  macJirinus;  skull  heavy,  angular,  smaller 
than  that  of  machrinus,  with  a  shorter  rostrum,  and  relatively  smaller 
inferior  mandibular  notch. 

Color. —  Winter  pelage:  Upperparts  ranging  from  bister  to  clove 
brown,  becoming  paler  on  face  and  wrists;  underparts  slightly  paler 
than  back,  and  usually  showing  more  slate  color  of  base  of  hairs, 
washed  rentrally  with  raw  umber  or  mummy  brown.  Summer  pelage: 
Upperparts  light  drab,  drab,  or  wood  brown,  paler  on  face,  nose,  and 
ankles;  beneath  slightly  paler  than  back,  more  grayish. 

Slcull. — ^Most  nearly  like  that  of  S.  a.  maclirinus,  but  smaller,  with 
a  relatively  shorter  rostrum;  ascending  ramus  of  mandible  not  so 
heavy  as  in  maclirinus,  and  inferior  mandibular  notch  smaller; 
rostrum  short  and  broad;  molariform  dentition  very  heavy. 

Measurements. — ^Average  of  3  adult  males  from  Elk  River,  Minn. : 
Total  length,  172  (168-178);  tail  vertebrae,  30  (27-32);  hind  foot, 
22.2  (22-22.5).  Average  of  3  adult  females  from  Fort  Leavenworth, 
Kans.,  Bismarck,  Mo.,  and  Council  Bluffs,  Iowa:  181  (180-182);  32 
(31-33) ;  22.3  (22-23) .  SluU:  Average  of  3  skulls  of  adult  males  from 
typelocahty:  Greatest  length,  37.1  (36.2-37.7);  palatilar  length,  15.3 
(15.2-15.5);  mastoidal  breadth,  19.4  (19.3-19.5);  interorbital  breadth, 
8.(7.9-8.1);  maxillary  tooth  row,  12  (11.8-12.1);  mandibular  molar- 
premolar  row,  11.8  (11.5-12). 

RemarTcs. — ^The  Mississippi  River  separates  the  range  of  S.  a. 
macJirinus  from  that  of  S.  a.  machrinoides  except  for  a  short  distance 
where  the  former  extends  into  Iowa.  Specimens  from  St.  Louis,  Mo., 
are  somewhat  intermediate  between  the  two  forms,  being  larger  than 
typical  machrinoides  and  having  relatively  longer  rostra.  Toward 
the  north  (Elk  River,  Minn.),  machrinoides  decreases  slightly  in  size; 
along  the  western  border  of  its  range  it  intergrades  with  S.  a.  caryi, 
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specimens  from  Lincoln,  Nobr.,  he'mg  smaller  and  paler  than  typical 
mm'hnnonJcs,  while  those  from  Vermilion,  S.  Dak.,  thongh  large,  are 
distinctly  paler  tlian  the  typical  form  and  have  higher,  more  rounded 
skulls.  Two  specmiens  from  Carthnge,  Mo.,  and  one  from  Winslow, 
Ai'k.,  are  smaller  than  specimens  from  the  type  region,  and  have 
smaller  teeth  and  narrower  rostra;  the  heavy  mastoids  and  the 
massive  skulls  are  much  as  in  inachrinoidcs.  A  series  from  Greenway, 
Ark.,  shows  a  very  slight  approach  toward  S.  a.  pulcher  in  color  and 
width  of  rostrum,  but  is  etisily  referable  to  maclirinoides. 
Specimens  examined. — Total  number,  77,  as  follows: 

Arkansas:  Grecuway,  7;'  Winslow,  1. 
Iowa:  Council  Bluffs,  1. 

Kansas:  Burliugton,  1;  Fort  Leavenworth,  4;  Manhattan  (type  locality),  6; 

Zs'cosho  Falls,  2;  Onaga,  2;  Slillwatcr  Creek,  1. 
Minnesota:  Elk  River,  4;  Fort  Snelling,  2. 

Missoiuri:  Bismarck,  1;  Carthage,  2;^  Charleston,  1;  Columbia,  11;  Independ- 
ence, 1;  Marble  Hill,  1;  St.  Louis,  7;  Stotesbury,  9.^ 

Nebraska:  Everett,  1;  Fort  Crook,  Lancaster  County,  1;"  Lincoln,  5;* 
Perch,  1. ' 

South  Dakota:  Big  Sioux  River  (at  mouth),  1;  Vermillion,  2.^ 
SCALOPUS  AQUATICUS  PULCHER  Jackson. 
Arkansas  Mole. 
(PI.  II,  fig.  8.) 

Scalopus  aqualicus  pulcher  Jackson,  Proc.  Biol.  Soc.  Washington,  vol.  27,  p.  19,  Feb- 
ruary 2,  1914. 

Ty2)e  locality. — DeUght,  Pike  County,  Arkansas. 

Type  specimen.— 'No.  170698,  U.  S.  Nat.  Mus.,  Biological  Survey 
coUection;  cf  adult,  skin  and  skull;  collected  January  20,  1911,  by 
W.  G.  Savage. 

Geographic  range. — Humid  lowland  region  of  southern  and  eastern 
Arkansas,  southeastern  Oklahoma,  northwestern  and  central  Louisi- 
ana, and  eastern  Texas. 

General  characters. — About  the  size  of  S.  a.  aquaticus;  hind  foot 
larger;  skuU  larger  than  that  of  aquaiicus,  flatter,  less  swollen  supra- 
orbitally,  wider  interorbitally ;  interparietal  wider  than  in  aquations; 
skull  narrower  through  mastoids,  than  that  of  S.  a.  machrinoides, 
with  narrower  rostrum  and  smaller  teeth.  Slightly  larger  than  Scalo- 
pus sereus;  skull  relatively  wider  interorbitally,  through  mastoids 
and  through  rostrum,  flatter  and  more  angular. 

Color. — Fvll  vnnter  pelage:  Back  dark  fuscous  with  many  hairs 
tipped  with  pearl  gray,  producing  in  places  a  slightly  frosted  appear- 
ance; top  of  head  mummy  brown ;  nose  cinnamon-brown;  underparts 


I  Collf«tIon  FMd  Mu.s.  Nat.  lUst. 

«Coll(!Ction  of  IlarUey  II.  T.  Jack-son. 

*  CoUection  Mus.  Ckimp.  Zool.,  Harvard  College. 


<  Colloction  Amor.  Mu.s.  Nat.  Tltst. 
6  Coll(!Ction  Univ.  Nebraska. 
•  Collection  Univ.  South  Dakota. 
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sepia,  showing  much  blackish  plumbeous  of  base  of  hairs.  Worn 
winter  pelage:  Above  fuscous  or  oHve-broAvn,  usually  tinged  on 
head  with  mummy  brown  or  Saccardo's  umber;  underparts  dark 
neutral  ^ray,  becoming  paler  anteriorly,  tinged  with  bister.  Fresh 
summer  pelage:  Upperparts  ohve-brown  shading  into  coppery  seal 
brown  on  head  and  face;  nose  and  wrists  shghtly  tinged  with  ochra- 
ceous-orange ;  beneath,  bright  cinnamon,  becoming  grayish  poste- 
riorly. 

STcull. — Somewhat  similar  to  that  of  S.  a.  aquaticus,  but  sUghtly 
larger,  less  angular,  with  flatter  braincase,  and  averaging  wider  inter- 
orbitally  and  through  mastoids;  postorbital  region  less  depressed 
than  in  aquaticus,  zygomata  heavier  posteriorly,  and  horizontal  ramus 
of  mandible  more  arched  ventrally ;  no  distinct  secondary  process  on 
posterior  margin  of  coronoid  process,  though  central  portion  of  pos- 
terior border  of  ascending  ramus  is  sometimes  shghtly  expanded 
posteriorly. 

Measurements. — Average  of  6  adult  males  from  type  locaUty: 
Total  length,  155.9  (153-170);  tail  vertebra?,  25  (23-29);  huid  foot, 
22  (21-23).  Average  of  3  adult  females  from  type  locahty:  149.3 
(146-156);  23.3  (20-25);  21  (20-22).  SJcull:  Average  of  7  skulls  of 
adult  males  from  type  locality:  Greatest  length,  35.6  (34.7-37.4); 
palatilar  length,  14.7  (14.2-15.4);  mastoidal  breadth,  18.2  (17.6-19.2); 
interorbital  breadth,  7.8  (7.5-8.2);  maxillary  tooth  row,  11.3 
(11-11.7);  mandibular  molar-premolar  row,  11  (10.8-11.5).  Aver- 
age of  3  skulls  of  adult  females  from  type  locahty:  Greatest  length, 
34.3  (34.1-34.6);  palatilar  length,  14.3  (14.2-14.4);  mastoidal 
breadth,  18  (17.5-18.3);  interorbital  breadth,  7.7  (7.4-8);  maxil- 
lary tooth  row,  10.9  (10.7-11);  mandibular  molar-premolar  row, 
10.7  (10-.6-10.8). 

BemarTcs. — Like  other  members  of  the  genus,  this  beautiful  mole  is 
subject  to  slight  local  variations  throughout  its  range.  Specimens 
from  Grand  Coteau  and  Clarks,  La.,  are  somewhat  smaller  than  the 
typical  form;  one  from  Clarks  is  unusually  grayish  for  the  form,  but 
the  much-worn  fur  and  the  partial  molt  may  account  for  the  color. 
The  very  few  not  immature  in  a  series  from  Mer  Rouge,  La.,  are 
much  alike  in  color,  but  are  not  so  richly  colored  as  most  specimens 
of  8.  a.  pulcher;  skulls  of  males,  however,  show  the  greatest  individual 
variation  observed  in  any  series  from  a  single  locahty;  two  skulls 
are  indistinguishable  from  topotype  skulls  of  pulcJier;  two  others 
are  long,  narrow,  high,  and  rotund,  and  have  narrow  rostra;  another 
is  short,  broad,  and  flat,  and  has  a  broad  rostrum;  age  may  possibly 
account  for  some  of  the  variation,  and  incorrect  sex  determinations 
may  also  be  partly  responsible.  An  old  male  from  Lake  City,  Ark,, 
is  in  some  respects  intermediate  between  pulclier  and  8.  a.  machri- 
noides;  the  teeth  are  large;  the  mastoids  almost  as  heavy  as  those 
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of  maclmnoides;  and  the  rostrum  is  slightly  licavior  than  Wmi  of 
typical  pidchcr,  but  in  size  and  other  characters  it  is  very  similar  to 
skulls  from  the  typo  locality.  The  specimen  is  in  very  fresh  spring 
pelage,  a  little  of  the  winter  fin-  remaining  on  nose  and  rump,  and  in 
color  it  seems  to  bo  more  nearly  lilvc  machrinouies  than  imlchcr.  A 
specimen  from  Fort  Smith,  Ark.,  and  one  from  Wistcr,  Olda.,  neither 
adult,  are  referable  to  pitlclier. 
Sj)ccitnens  examined. — Total  number,  67,  as  follows: 

Arkansas:  Camden,  1;  Delight  (t>^)e  locality),  15;  Lake  City,  1;  Fort  Smith,  1; 
Wilmot,  1. 

Louisiana:  (larks,  1;  Columbia,  1;  '  Grand  Coteau,  1;  Mer  Eouge,  23;  Natchi- 
toches, 1;  Shrcvoport,  3. 
Oklahoma:  \\'ister,  1.^ 
Texas:  Joiujuiu,  1;  Sour  Lake,  16. 

SCALOPUS  AQUATICUS  CARYI  Jackson. 
Northern  Plains  Mole, 
(PI.  II,  fig.  9.) 

Scalopus  aqtialicits  mnji  Jackson,  Proc.  Biol.  Soc.  Washington,  vol.  27,  p.  20,  Feb- 
ruary 2,  1911. 

Type  locality.- — Ncligh,  Antelope  County,  Nebraska. 

Type  specimen. — No.  116799,  U.  S.  Nat.  Mus.,  Biological  Survey  col- 
lection; c?  J^oung  adult,  skm  and  skull;  collected  September  18,  1901, 
b}'  Mcrritt  Gary. 

Gcofjrapliic  ranrje. — Ai'id  and  scmiarid  plains  region  of  central  and 
westei'n  Nebraska,  northeastern  Colorado,  and  northwestern  Kansas. 

General  characters. — Size  medium;  tail  long;  color  palest  of  the 
genus;  most  nearly  like  S.  a.  intermedins  but  much  paler  and  lacking 
ochraccous  suffusions  on  nose  and  wrists;  skidl  slightly  shorter  than 
that  of  intermedius  and  relatively  broader  interorbitally. 

Color. — Autumn  pelage:  Back  light  drab  slightly  tending  toward 
avellaneous,  becoming  paler  on  head  and  shading  in  some  cases  into 
ivory  yellow  oiv  nose;  imdcrparts  much  the  same  color  as  back,  more 
mixed  witli  neutral  gray  and  occasionally  washed  with  Saccardo's 
umber  or  cuinamon-brown. 

Skull. — Size  moderate,  short,  broad,  and  rotund;  rostrum  short; 
mandiblo  heavy;  dentition  relatively  heavy.  Very  similar  to  the 
skull  of  S.  a.  interm,edius  but  slightly  shorter  and  relatively  broader 
interorbitally.  Compared  with  the  skull  of  S.  a.  pulcher  that  of 
S.  a.  caryi  is  shorter  and  higher,  wider  interorbitally,  and  has  weaker 
mastoids,  shorter,  wider  rostrum,  and  larger  teeth;  it  is  larger,  much 
higher,  and  more  massive  than  the  skuU  of  S.  xreus,  and  is  much 
smaller,  higher,  and  less  angular  than  that  of  8.  a.  machrinoides, 


1  Collection  Field  Mus.  Nat.  HIat. 


>  Collection  Carnegie  Mus. 


1915.] 


SCALOPUS  AQUATICXJS  INTERMEDIUS, 


49 


though  ill  extreme  old  age  it  tends  to  become  angular  and  the  brain- 
case  flattens. 

Measurements. — ^Average  of  3  males  from  type  locality:  Total 
length,  159  (157-160);  tail  vertebrae,  32  (31.5-32.5);  hind  foot,  21.1 
(20.3-22).  STcuU:  Average  of  3  skulls  of  males  from  type  locality: 
Greatest  length,  34.2  (33.1-34.8);  palatilar  length,  14.2  (14.1-14.4); 
mastoidal  breadth,  17.8  (17-18.4);  interorbital  breadth,  8.1  (7.7-8.4); 
maxillary  tooth  row,  11.2  (11.1-11.3);  mandibular  molar-premolar 
row,  10.9  (10.8-11). 

Remarks. — This  subspecies  can  be  distinguished  from  aU  other 
moles  by  its  pale  color  and  lack  of  ochraceous  suffusions.  Its  nearest 
relationships  are  with  intermedins  with  which  it  probably  intergrades 
in  southern  Kansas. 

Specimens  examined. — Total  number  16,  as  follows: 

Colorado:  Wray,  1. 
Kansas:  Long  Island,  3.^ 

Nebraska:  Kennedy,  1;  NeUgli  (type  locality),  4;  Long  Pine,  2;^  Niobrara 
River,  1;^  "Sandhills,"  1;  Warbonnet  Canyon,  Sioux  County,  3.* 

SCALOPUS  AQUATICUS  INTERMEDIUS  (ElUot). 

SOTTTHEKN  PlAINS  MoLE. 

Scalops  machrinus  intertnedim  Elliot,  Field  Columb.  Mus.,  publ.  37,  zool.  series, 
vol.  1,  p.  280,  1899. 

[Scalops]  [aqiMticus]  intermedius  Elliot,  Field  Columb.  Mus.  publ.  45,  zool.  series, 
vol.  2,  p.  390,  1901. 

Scalopm  aqwticus  intermedius  Bailey,  N.  Am.  Fauna  No.  25,  p.  207,  October  24, 1905. 

Type  locality. — ^Alva,  Woods  County,  Oklahoma. 

Type  specimen. — No.  6832,  Field  Mus.  Nat.  Hist.;  c?  adult,  skin 
and  skull;  collected  February  23,  1899,  by  Thaddeus  Surber.* 

Geographic  range. — Central  and  western  Oklahoma  and  adjacent 
parts  of  northern  Texas. 

General  characters. — Size  medium;  tail  relatively  long;  color  pale 
with  ochraceous  on  nose  and  wrists,  darker  and  more  ochraceous 
than  caryi;  skull  relatively  short,  high  and  heavy,  but  not  angular; 
rostrum  short;  teeth  large. 

Color. —  Winter  pelage:  Back  light  drab  to  drab  tinged  with  buff- 
pink;  nose  and  wrists  ochraceous-buff  to  zinc  orange;  underparts 

■  Collection  Amer.  Mus.  Nat.  Hist. 
'  Collection  Stanford  Univ. 
'  CoUection  Univ.  Nebraska. 

<  Mr.  C.  B.  Cory,  in.  a  letter  dated  March  20,  1914,  advises  the  writer  that  the  specimen  labeled  as  the 
type  ot  Scalops  macliHnus  intermedius  Elliot  is  No.  6829,  Field  Mus.  Nat.  Hist.,  collected  at  Alva,  Okla., 
December  8,  1899,  by  Thaddeus  Surber.  In  the  original  description  Elliot  designates  no  type  specimen 
by  number,  but  describes  an  adult  male  collected  at  Alva,  Okla.,  February  23,  1899,  by  Thaddeus  Surber. 
Since  No.  6832,  Field  Mus.  Nat.  Hist,  is  the  only  specimen  of  the  original  series  to  which  this  description 
can  apply,  it  is  necessary  to  consider  it  the  type  of  intermedius. 

90549°— 15  4 
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slightly  paler  than  back,  more  silvery  and  sliowiiig  less  buff-pink; 
base  of  hairs  deep  neutral  gray.  Youn^:  More  phunbcous  than 
adidts,  darker,  less  pink-buff  tinge  on  back  and  little  or  no  ocliraccous- 
buff  on  nose  and  wrists. 

Skull. — Ivesonibles  that  of  S.  a.  canji  in  nearly  every  particular, 
but  averages  slightl}^  larger,  is  usually  slightly  more  depressed  post- 
orbitally,  and  has  relatively  heavier  molariforni  dentition. 

Measurements.-— AvoragG  of  4  adult  males  from  type  locality: 
Total  length,  164.5  (160-169);  tail  vertebra,  2S.8  (27-31) ;  hind  foot, 
21.8  (21-22).  Skull:  Avei'age  of  4  skulls  of  adult  males  from  typo 
locality:  Greatest  length,  35  (34.5-35.6) ;  pdatilar  length,  14.7  (14.5- 
14.9);  mastoidal  breadth,  18.3  (17.8-18.5);  intcrorbital  breadth,  8.1 
(7.8-8.3);  maxillary  tooth  row,  11.4  (10.9-11.7);  mandibular  molar- 
premolar  row,  11.1  (10.5-11.4). 

Remarls. — The  subspecies  intermedins  can  bo  distinguished  from 
its  nearest  congener,  S.  a.  caryi,  by  its  slightl}^  darker  color,  and,  in 
full  adult  pelage,  by  the  oclu-aceous-buff  or  zinc  orange  on  nose  and 
wrists;  the  skuU  of  intennedius  is  generally  longer  tlian  tliat  of  caryi. 
Specimens  from  Alomit  Scott,  Okla.,  are  a  little  darker  than  typical 
intermedins,  and  the  skulls  are  slightly  longer.  Intergradation 
between  this  subspecies  and  S.  a.  texanus  apparently  occurs  in  north- 
central  Texas.  It  seems  probable  that  intermedins  intergrades  also 
with  S.  a.  pnlcher  in  eastern  Oldahoma,  though  specimens  from  Red 
Fork,  Okla.,  show  no  approach  to  pnlcher.  An  alcoholic  specimen 
from  Belknap,  Tex.,  too  yovmg  for  positive  identification,  is  provis- 
ionally referred  to  intermedins. 

Specimens  examined. — Total  number,  22,  as  foDows: 
OklahLoma:  Alva  (type  locality),  6;  Dougherty,  1; '  Fort  Reno,  1;  Mount  Scott, 

5;  Red  Fork,  3. 
Texas:  Belknap,  1;  Lipscomb,  3;  Mobeetie,  2. 

SCALOPUS  AQUATICUS  TEXANUS  (Allen). 

Texas  Mole. 

(PI.  II,  fig.  10;  PI.  Ill,  figs.  5,  5a;  PI.  VI,  fig.  7.) 

Scalops  argentatus  texanus  Allen,  Bul.  Amer.  Mus.  Nat.  Hist.,  vol.  3,  p.  221,  April  29, 
1891. 

Scalops  texanus  Allen,  Bul.  Amer.  Mus.  Nat.  Hist.,  vol.  5,  p.  200,  1893. 
Scalops  aquaticus  texanus  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  21,  189G. 
[Scalops]  [aquaticus]  texemis  (sic)  Elliot,  Field  Columb.  Mus.,  publ.  45,  zool.  scries, 
vol.  2,  p.  .390,  1901. 

Scalopus  aqualkm  texanus  Bailey,  N.  Am.  Fauna  No.  25,  p.  20G,  October  24,  1905. 
Scalopm  aqualicm  tcxensis  (sic)  Elliot,  Field  Columb.  Mus.,  publ.  105,  zool.  series, 
vol.  C,  p.  471,  1905. 


»  Collection  Field  Mus.  Nat.  Hist. 
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Type  locality. — Rockport,  Aransas  County,  Texas. 

Type  specimen. — No.  fyfl-,  Amer.  Mus.  Nat.  Hist.;  sex  unknown; 
skin  and  skull;  collected  September,  1887,  by  William  Lloyd. 

Geographic  range. — Coast  region  of  Texas  from  Matagorda  Bay  to 
Cameron  County,  north  in  the  interior  to  central  and  east-central 
Texas. 

General  characters. — Size  small;  much  smaller,  darker,  and  more 
brownish  than  intermedius;  back  generally  much  tinged  with  bronze, 
and  nose  and  wrists  suffused  with  orange;  skull  small,  flat,  much 
depressed  postorbitally,  and  swollen  supraorbitally;  rostrum  short; 
teeth  large. 

Color. — Full  winter  pelage:  Back  Saccardo's  umber  to  mummy 
brown  with  bronze  tinge;  nose  and  wrists  zinc  orange  to  xanthine 
orange;  underparts  much  like  back,  less  bronze,  occasionally  tinged 
with  amber-brown;  base  of  hairs  dark  mouse  gray  dorsally,  becom- 
ing slightly  paler  ventrally.  Fresh  summer  pelage:  Slightly  paler 
than  winter  pelage,  less  brown,  with  less  orange  on  nose  and  wrists; 
underparts  distinctly  more  grayish  than  in  mnter  pelage. 

Skull. — Small,  flat,  constricted  interorbitally,  much  depressed 
, postorbitally,  and  swollen  supraorbitally;  rostrum  short;  mandible 
relatively  heavy;  teeth  relatively  large.  The  skull  of  S.  a.  texanus 
is  very  much  smaller  than  that  of  S.  a.  intermedius  or  S.  a.  pulcher; 
about  the  size  of  that  of  S.  a.  australis  but  differs  from  it  in  shape  and 
in  having  much  heavier  mandibles  and  dentition. 

Measurements. — ^Average  of  8  adult  males  from  type  locality: 
Total  length,  138.5  (128-152);  tail  vertebrse,  23.8  (21-26);  hind 
foot,  17.2  (15.5-18).  Average  of  4  adult  females  from  type  locality: 
133.8  (130-137);  22.3  (20-24);  16.3  (15-17).  SJcull:  Average  of  9 
skulls  of  adult  males  from  type  locality:  Greatest  length,  31  (30-32) ; 
palatilar  length,  13  (12.7-13.7);  mastoidal  breadth,  16.6  (16.1-17); 
interorbital  breadth,  6.8  (6.6-7.1);  maxiUary  tooth  row,  10.3 
(10-10.6);  mandibular  molar-premolar  row,  10.1  (9.7-10.3).  Aver- 
age of  4  skulls  of  adult  females  from  type  locality :  Greatest  length, 
29.8  (29.3-30.2);  palatilar  length,  12.6  (12.3-12.8);  mastoidal 
breadth,  16.2  (15.9-16.5);  interorbital  breadth,  6.9  (6.7-7.1);  max- 
illary tooth  row,  9.8  (9.7-9.9);  mandibular  molar-premolar  row, 
9.7  (9.5-9.9). 

RemurJcs. — ^Local  variation  in  the  genus  seems  to  reach  its  maxi- 
mum in  8.  a.  texanus,  there  being  no  two  localities  from  which  speci- 
mens of  this  form  have  been  examined  but  exhibit  differences  either 
in  skin  or  cranial  characters,  or  in  both;  there  is,  however,  very  little 
individual  variation  in  a  series  from  any  one  locality.  Unfortunately, 
no  considerable  number  of  specimens  are  available  except  from  Rock- 
port,  Tex.,  and  until  extensive  series  of  specimens  and  careful  habitat 
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studios  ai'o  obtainod  from  oach  of  many  localitios  it  will  be  im[)ossil)le 
to  dotermino  the  extent  and  moaning  of  these  valuations.  Tlie  large 
series  from  the  type  locality  is  romarlcably  miiform  in  characters 
excopl  for  seasonal  color  variations.  Skulls  from  Corpiis  Christi  are 
slightly  larger,  higher  tlu-ough  the  braincase,  and  broader  through  t  he 
rostrum  than  typical  texanv^,  as  are  also  two  believed  to  have  been 
collected  at  Brownsville,  Tex.;  specimens  from  Padre  Island  nr(^ 
very  slightly  longer  than  those  from  Kockport;  one  from  Santa  Kosa 
is  high  and  weak  and  has  a  rather  short  rastrum.  The  color  of  the 
Santa  Rosa  specimen  is  much  ])aler  than  that  of  typical  tcxmiufi  due 
probably  to  the  peculiar  condition  of  the  pelage.  S])ecimons  from 
Mason  have  large  skulls  and  pale  color  and  in  these  respects  seem  to 
approach  S.  a.  intermedius;  the  skulls,  however,  are  fhit  and  have 
narrow  rostra.  A  skin  without  skull  from  Waco  is  inclined  toward 
intermedius  in  color,  but  is  much  too  small  for  that  form  and  has 
been  provisioniiUy  oilled  texanus;  anotlici;  skin,  in  very  soiled  ])elagc, 
from  Longpoint,  Tex.,  does  not  differ  from  typical  texanus  in  size  or 
color. 

Specimens  examined. — Total  number,  42,  as  foUows: 

Texas:  Brownsville,  2;  Corpus  Christi,  2;  Longpoint,  1;  Mason,  3;  Padre  Island,  * 
3;  Rockport  (type  locality),  25;  San  Antonio,  4;  Santa  Rosa,  1;  Waco,  1. 

SCALOPUS  yEREUS  (Bangs). 

Coppery  Mole. 

(PI.  II,  fig.  12;  PI.  Ill,  fig.s.  7,  7a;  PI.  VI,  fig.  9.) 

Smlops  kxanim  xreus  Bangs,  Proc.  Biol.  Soc.  Washington ,  vol.  10,  p.  138,  December  28, 
1896. 

[Smlops\  xreus  Elliot,  Field  Columb.  Mus.,  })ubl.  45,  zool.  series,  vol.  2,  p.  390,  1901, 
Scalops  aquaticiis  xreus  Miller  &  Rehn,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  30,  p.  250, 
December,  1901. 

Scalopns  xrcvn  Elliot,  Eield  Columb.  Miis.,  publ.  105,  zoo),  scries,  vol.  6,  p.  471,  1905. 
Scalopim  aqualicus  xrcnx  Miller,  U.  S.  Nat.  Mus.,  Bui.  79,  j).  8,  December  31,  1912. 

Type  locality. — Stilwcll,  Payne  County,  Oklahoma. 

Type  specimen. — No.  5475,  Mus.  Com]).  Zool.,  Harvard  College, 
Bangs  collection;  9    adult,  skin  and  skull;  collected  August  13 
1896,  by  Thaddcus  Surber. 

Geoyraphic  range. — Known  ojily  from  type  locality. 

General  cliaracters. — Size  medium;  differs  from  all  otluu'  forms  of 
Scalopv^  in  its  color,  a  rich  coppery  snuff  brown;  skull  weak  and 
narrow. 

Color. — Type  (female),  in  late  summer  pelage:  Upperparts  rich  cop- 
pery snuff  brown ;  underparts  less  coppery  than  above,  more  grayish. 


1  Collection  AcaU.  Nat.  Scl.  Philadelphia. 
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Slcull. — Much  smaller,  weaker,  and  narrower  than  that  of  S.  a. 
macJirinoides,  S.  a.  pulcher,  or  S.  a.  intermedius;  larger  than  that 
of  S.  a.  texanus,  relatively  longer,  less  depressed  postorbitally  and  less 
swoUen  supraorbitally,  with  longer,  narrower  rostrum;  teeth  small. 

Measureraents. — Type  (adult  female):  Total  length,  154;  tail 
vertebrae,  24;  hind  foot,  19.  Slcull  (of  tj^pe) :  Greatest  length,  33.2; 
palatilar  length,  14;  mastoidal  breadth,  17;  interorbital  breadth,  7.5; 
maxillary  tooth  row,  10.6;  mandibular  molar-premolar  row,  10.5. 

Remarks. — -The  status  and  relationships  of  this  form  are  unknown. 
The  type  and  only  specimen  in  collections  was  taken  August  13, 
1896;  the  rich  coppery  color  may  be  due  in  part  to  a  deadening  of 
the  summer  fur  preceding  molt  and  if  such  proves  to  be  the  case 
the  coppery  color  wHl  not  be  of  diagnostic  value.  The  skull  is  weak, 
narrow,  moderately  high  and  rounded,  and  has  a  long,  narrow 
rostrum;  the  teeth  are  much  worn,  the  sutures  closed,  and  from  all 
appearances  the  animal  was  adult;  it  was  sexed  female  by  the 
collector. 

Specimen  examined. — One,  the  type. 

SCALOPUS  INFLATUS  Jackson. 

Tamaulipas  Mole. 

(PI.  II,  fig.  11;  PI.  Ill,  figs.  6,  6a;  PI.  VI,  fig.  8.) 

ScaloTpus  inflatus  Jackson,  Proc.  Biol.  Soc.  Washington,  vol.  27,  p.  21,  February  2, 1914. 

Type  locality.— Stsite  of  Tamaulipas,  Mexico  (45  miles  from  Browns- 
ville, Texas). 

Type  specimen. — No.  52709,  U.  S.  Nat.  Mus.,  Biological  Survey 
collection;  young  adult,  sex  unknown;  skin  and  imperfect  skull;  col- 
lected in  1892  by  F.  B.  Armstrong. 

GeograpMc  range. — Known  only  from  type  locality. 

General  characters. — Size  small,  larger  than  S.  a.  texanus;  skuU 
broad,  high,  and  arched,  much  inflated  in  prelachrymal  region; 
rostrum  broad,  truncate;  zygomata  heavy. 

Color. — Back  between  wood  brown  and  drab,  becoming  ochraceous- 
buff  on  cheeks;  general  tone  of  underparts  much  as  on  back  but 
more  mixed  with  mouse  gray. 

Slcull. — Size  medium,  high  and  arched;  prelachrymal  region  much 
swollen;  audital  bullae  high  and  well  defined;  zygomata  heavy; 
posterior  edge  of  lachrymal  foramen  meets  zygoma  at  nearly  right 
angle;  rostrum  broad;  mandible  heavy,  horizontal  ramus  much 
arched  ventrally;  outer  groove  in  third  upper  premolar  pronounced; 
first  lower  premolar  small  and  inconspicuous. 

Measurements. — Type  (from  dry  skin,  foot  relaxed) :  Tail  vertebrae, 
18;  hind  foot,  16.5.  Slcull  (of  type) :  Palatilar  length,  13.4;  mastoidal 
•breadth,  17;  interorbital  breadth,  7.1;  maxillary  tooth  row,  11.1; 
mandibular  molar-premolar  row,  11. 
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y»\ /Hfl/7.-.v.  — The  only-kiunvn  spiM-iiiioii  of  (his  form  is  ill)|)(M•f(^ct;  it 
larks  <'oin])lcto  data,  tlio  polago  is  ragged  and  ap]>ar(Mitly  faded, 
and  the  posterior  portion  of  the  braincaso  is  broken  away.  Aside 
from  its  many  other  distinctive  charactei's,/S'ca7opi/^  inflatus  can  easily 
bo  separated  from  all  other  niembers  of  the  genus  by  the  peculiarly 

inflated  prelachrymal  region  of 
tlie  skull.  It  was  at  first  thought 
that  this  inflation  was  duo  to 
parasites;  but  the  bilateral  sym- 
metry of  the  inflations,  the  fact 
that  no  apparent  work  of  para- 
sites has  been  noticed  in  this  ro- 
gion  of  the  skull  in  the  many 
hundred  specimens  of  Scalopus 
examined,  and,  further,  the  fact 
that  a  very  slight  and  inconspic- 
uous tendency  toward  prelacliry- 
mal  inflation  is  present  in  all 
members  of  the  genus,  leads  to 
the  behef  that  the  inflation  in 
this  species  is  an  extreme  accen- 
tuation of  normal  development. 

Specimen  examined. — One,  the 
type. 

Genus  SCAPANTJS  Pomel. 

Scapanus  Pomel,  Archives  Sci.  Phys- 
iques ct.  Nat.,  tome  9,  p.  2-17,  Novem- 
ber, 1848. 

Scaphanus  Herrick,  Geol.  and  Nat.  Hist. 

Surv.,  Minnesota,  Biil.  7,  p.  55,  1892. 
Scapasim   Beddard,  Cambridge  Nat. 
Hist.,  vol.  10,  p.  518,  1902. 

Tijpe  species. — Scalops  town- 
sendii  Bachman. 

Geograpldc  range.  —  South- 
western British  Columbia  (Fraser 
River  region) ,  western  and  south- 
ern Washington,  western  Ore- 
gon, extreme  western  Nevada, 
California  (except  tlie  southeastern  dessert  region),  south  to  San  Pedro 
Martir  Mountains,  Lower  Cahfoniia  (figs.  7  and  12). 

External  characters. — Body  robust,  depressed ;  tail  short,  round, 
thick  and  fleshy,  tapering  apically  and  slightly  constricted  proxi- 
mally,  indistinctly  annulated,  scantily  haired  with  coarse  hairs 
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Fig.  7.— Geographic  range  of  the  species  and  subspe- 
cies of  Sca/xinus  except  S.  orarim  (see  fig.  12). 

1.  S.  townsendii.  6.  S.  I.  minuacvlus. 

2.  S.  lalimanus  latimanua.     7.  .9.  dilalus. 

3.  <S.  /.  occultus.  8.  ,S.  I.  alpinun. 

4.  S.  I.  grinnelli.  9.  S.  anthonyi. 

5.  S.  I.  serkatuH. 
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(fig.  8).  Head  conoidal,  depressed.  Nose  elongated  into  a  snout 
(shorter  and  less  truncate  than  m  Scalopus),  the  apical  portion  naked 
to  line  of  anterior  edge  of  nasals;  nostrils  superior,  crescentic,  with 
concavities  turned  in  laterally  (fig.  9).  Eyes  minute,  concealed  in 
fur.  Auricular  orifice  small.  Legs  short  and  stout. 
Feet  large,  fleshy,  scantily  haired  above,  naked  below. 
Fore  feet  handlike,  the  palms  as  broad  as  long  (fig. 
10).  Soles  of  hind  feet  with  one  to  three  (usually 
two)  distinct  tubercles.  Fore  toes  and  hind  toes  not 
webbed.  Claws  of  fore  feet  broad,  flat,  and  heavy; 
those  of  hind  feet  relatively  short  and  weak  (fig.  11). 
Fur  dense,  soft,  silky,  the  hairs  nearly  equal  in  length, 
producing  a  velvetlike  pelage.  Mammae,  8:  latero- 
pectoral,  2-2;  latero-abdominal,  1-1;  inguinal,  1-1. 

Siceletal characters. — Clavicle  short  and  heavy,  about 
three-fourths  as  broad  as  long,  distinctly  notched  on 
the  inferior  border,  not  penetrated  by  a  foramen. 
Humerus  heavy,  about  three-fourths  as  broad  as  long. 
Pelvis  narrow,  bones  of  opposite  sides  scarcely  touch- 
ing  under  acetabula;  two  osseous  bridges,  each  bifur- 
cate posteriorly,  connect  sacral  vertebra  with  ischium 
and  produce  six  foramina  or  openings,  a  large  one  in 
each  of  the  anterior  angles  formed  by  median  lines  of 
acetabula  and  sacral  vertebrae  and  two  smaller  ones  in  each  of  the 
posterior  angles.  Superior  surface  of  last  sacral  vertebra  without 
longitudinal  process.  Os  f  alciforme  relatively  broad  and  long,  reach- 
ing proximal  end  of  terminal  phalange  of  first  digit,  gently  incurved, 
not  much  tapering  distally. 

Skull  conoidal,  flat,  with  relatively  broad  braincase,  and  shghtly 

constricted  interorbitally.  Mas- 
toids moderately  heavy,  not  prom- 
inent. Interparietal  large,  some- 
what rectangular,  breadth  (antero- 
posterior diameter)  about  one- 
third  the  length,  slightly  convex 
anteriorly  and  concave  posteriorly 
with  a  posterior  median  pro  j  ection. 
Frontal  region  flat,  not  much  slop- 
ing; frontal  sinuses  somewhat 
swollen.  Rostrum  moderately  long;  anterior  ends  of  premaxillse 
slightly  thickened  and  extending  beyond  nasals,  forming  a  notch 
(acute  to  truncate)  anterior  to  nasals.  Anterior  nares  opening  for- 
ward. Zygomata  moderately  long  and  heavy^  rather  sharply 
curved  inward  anteriorly,  the  posterior  end  attached  about  medially 
on  squamosal.   Foramen  magnum  oval,  of  moderate  size.  Infraorbital 
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-Tail  of  Sca- 
ipanus  latimanus  lat- 
imanus  (X  No. 
105258,  XJ..  S.  Nat. 
Mus.;  from  Colma, 
San  Mateo  County, 
Cal. 


Fig.  9.- 
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-Snout  of  S.  I.  latimanus  (X  IJ).  Individ- 
ual referred  to  in  fig.  8. 
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foramen  rolalivoly  sinaJl  (larger  than  in  Svalopits),  (lio  plato  foniiing 
its  outer  wall  modoratoly  broad.  Audita!  bullae  complete,  depressed; 
auditor}'  meatus  short  (more  developed  than  in  Scaloims).  External 
pterygoid  region  moderately  inflated  both  posteriorly  and  anteriorly. 
Mesopterygoid  space  moderately  broad  and  relatively  long,  the  sides 
nearly  straight  and  slightly  converging  posteriorly.  Palate  mod- 
erately elongate,  tonnin- 
ating  at  a  distance  pos- 
terior to  the  last  molar 
about  equal  to  half  the 
diameter  of  that  tooth; 
I)osterior  border  of  palate 
truncate  or  slightly  cmai*- 
ginate,  usually  with  a 
sligh  t  medi  an  no  tch .  An- 
terior pulatuie  foramina 
moderate,  oval  to  ellip- 
tical-oval; posterior  pala- 
tine foramina  small  (the 
first  pair  larger  than  the  second),  round  to  oval.  Horizontal  ramus  of 
mandible  moderately  heavy,  somewhat  curved  upward  at  posterior  end, 
nearly  straight  at  anterior  end;  coronoid  moderately  elongate,  quad- 
rate, truncate,  directed  almost  perpendicular  to  median  line  of  horizon- 
tal ramus;  angle  of  mandible  large  and  heavy  (relatively  longer  than 
in  Scaloims) ;  inferior  mandibular  notch 
large,  subcircular,  relatively  broad  and  deep. 

Dental  characters. — First  upper  incisor 
long  and  broad,  convex  anteriorly,  flat  pos- 
teriorly; second  and  third  upper  incisors  and 
upper  canine  simple,  conical,  of  moderate 
size,  subequal,  about  two-thirds  as  long  as 
first  incisor.    First,  second,  and  third  upper 
premolars  similar  to  second  and  third  inci- 
sors, the  tliird  premolar  usually  with  a  small 
postero-basal  cusp;  fourth  premolar  much 
larger  than  third,  more  cuspidate,  with  a 
large  posterior  cusp,  usually  with  an  intero-basal  cusplike  process, 
and  frequently  with  a  more  or  less  developed  antero-basal  cusplike 
process.     Upper  molars  W-shaped  in  transverse  section,  with  an, 
antero-internal  V-shaped  cuspliko  shelf  (not  lobed) ;  first  and  second 
molars  subequal,  the  third  much  smaller. 

First  seven  lower  teeth  (incisors,  canine,  and  first,  second,  and 
third  premolars)  small,  conical,  the  first  and  third  incisors  smaller  ; 
than  the  other  teeth,  which  are  subequal;  premolars  each  with  a 


B201G-10S 

Fig.  10. — Fore  foot  of  S.  /.  lalimanus  (X  1  J).  Individual  refcriod 
to  in  fig.  8. 


B2017-103 


Fio.  11.— Hind  foot  of  S.  I.  lali- 
manus (X  li).  Individual  re- 
ferred to  in  fiK.  8. 


1915.] 


GENUS  SCAPANUS. 


57 


slight  cusplike  process  posteriorly;  fourth  preraolar  much  larger, 
more  cuspidate.  Lower  molars  M -shaped  in  transverse  section,  the 
antero-internal  cusp  bilobed;  first  molar  with  a  postero-internal 
basal  accessory  cusp;  second  molar  with  a  postero-  and  an  antero- 
internal  basal  accessory  cusp;  third  molar  with  an  antero-internal 
basal  accessory  cusp;  first  and  second  molars  subequal,  the  third 
much  smaller.    Dentition:  i.  f ;  c.  ^;  pm.  f  ;^  m.  f ;  total  44. 

Key  to  Species  and  Subspecies  of  Scapanus. 

[Based  upon  specimens  oradult  animals  in  fresh  pelage.] 

a'.  TJnicuspid  teeth  evenly  spaced  and  not  crowded;  rostnim  relatively  long  and  nar- 
row; color  dark,  almost  black  (except  in  Scapanus  orarius  scheffei^i). 
¥.  Total  length,  more  than  200  mm.;  greatest  length  of  skull  more  than  40  mm.; 

sublachiymal-maxiUary  ridge  distinct  Scapanus  townsendii  (p.  58). 

b-.  Total  length  less  than  200  mm. ;  greatest  length  of  skull  less  than  40  mm. ;  sub- 
lachrymal-maxillary  ridge  not  much  developed, 
c'.  Color  darker;  rostrum  narrow;  interorbital  breadth  of  skull  8.2  mm.  or  less, 

Scapanus  orarius  orarius  (p.  61). 
Color  paler;  rostrum  relatively  broad;  interorbital  breadth  of  skull  8.2  mm. 

or  more  Scapanus  orarius  scheffen  (p.  63). 

a'.  TJnicuspid  teeth  usually  crowded  and  not  evenly  spaced;  rostrum  relatively  short 
and  broad;  color  usually  brown  or  gray,  seldom  almost  black. 
h^.  Total  length  usually  less  than  165  mm.;  greatest  length  of  skull  33.5  mm.  or  less, 
c'.  Greatest  length  of  skull  less  than  31  mm. ;  premolars  f , 

Scapanus  anthonyi  (p.  75). 
<?.  Greatest  length  of  skidl  31  mm.  or  more;  premolars  ^. 
d}.  Interorbital  constriction  more  than  7.6  mm.;  breadth  of  skull  across  mas- 
toids more  than  16.2  mm  Scapanus  latimanus  grinnelli  (p.  69). 

d^.  Interorbital  constriction  7.6  mm.  or  less;  breadth  of  skull  across  mastoids 
16.2  mm.  or  less. 

e*.  Inferior  mandibular  notch  deep;  geographic  range  south  of  latitude 
37°  N  Scapanus  latimanus  occultus  (p.  68). 

e^.  Inferior  mandibular  notch  shallow;  geogi-aphic  range  north  of  latitude 

37°  N  Scapanus  latimanus  minusculus  (p.  72). 

6*.  Total  length  usually  more  than  165  mm.;  greatest  length  of  skull  more  than 

33.5  mm. 

c\  Geographic  range,  California  west  of  Sacramento  and  San  Joaquin  VaUeys, 

including  also  Klamath  Canyon  Scapanus  latimanus  latimanus  (p.  64). 

c^.  Geographic  range,  Oregon  and  Cahfornia  east  of  Sacramento  and  San  Joaquin 
Valleys,  except  Klamath  Canyon. 
<Z'.  Color  dark;  interorbital  constriction  less  than  7.6  mm., 

Scapanus  latimanus  sm'cato  (p.  71). 
d^.  Color  pale;  interorbital  constriction  more  than  7.6  mm. 
e^.  Greatest  length  of  skull  less  than  36  mm., 

Scapanus  latimanus  dilatus  (p.  72). 
e^.  Greatest  length  of  ekuU  more  than  36  mm. , 

Scapanus  latimanus  alpinus  (p.  75). 


'  Pm.  i  in  the  type  and  only  sjiecimen  of  Scapanm  anthonyi. 
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Descriptions  of  Species  and  Subspecies  of  Scapanus. 
SCAPANUS  TOWNSENDII  (Baclnnan). 
Townsend's  Mole. 
(PI.  IV,  fig.  1;  PI.  V,  figs.  1,  hi;  ri.  VI,  fig.  10.) 

Scalops  canadensis  Riihard-son,  Fauna  Iloreali-Amer.,  ])art  1,  ]>.  0,  1820.    (Not  of 

Desinarest  or  Harlan.  1 
Scalops  Toirnscndii  Bat  hnian,  Journ.  Acad.  Nat.  Sci.,  Philadelphia,  vol.  8,  part  1, 

p.  58,  1839. 

Scalops  Toinisendi  Baohnian,  Boston  Journ.  Nat.  Hist.,  vol.  4,  p.  31,  Januarj%  1842. 
Scapanus  Towsendii  (sic)  Pomel.  Archiv.  Sci.  Phyeiquos  et  Nat.,  vol.  9,  p.  247,  1848. 
Scalops  inetallescens  Cassin,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  G,  1853,  ]>.  242, 

1854.    (Nomen  nudum.) 
Scalops  xncus  Ca&sin,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  6,  1853,  p.  299.  1854. 

Tj^pe  locality,  Oregon. 
[Talpa]  ivnm  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Pliiladelphia,  vol.  6,  1853,  p.  327,  1854. 
Talpa  Townsendii  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  C,  1853,  p.  327, 

1854. 

Talpa  tseniata  Le  Conte.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  G,  1853,  p.  327, 1854. 

Type  locality,  banks  of  Columbia  River. 
Sclapajius}  Townsendi  Peters,  Monatsber.  Konig.  Preus-s.  Akad.  Wisfjensch.,  Berlin, 

18G3,  p.  65G,  1864. 
Scapanus  Townsendii  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  7,  p.  607,  1885. 

Type  locality. — "Banks  of  the  Columbia  River."  Probabl}^  from 
the  vicinity  of  Fort  Vancouver,  Clarke  County,  Washington,  which 
it  seems  well  to  consider  the  type  locality. 

Type  specimen. — Cotype,  No.  449,  Acad.  Nat.  Sci.  Philadolphia; 
collected  May  9,  1835,'  by  J.  K.  Townscnd. 

Geographic  range. — Extreme  northwestern  California,  Oregon,  and 
Washington  west  of  the  Cascade  Mountains, 

General  characters. — Size  largest  of  the  genus;  color  dark,  almost 
black;  skull  large,  mastoids  relatively  heavy,  rostrum  long;  uni- 
cuspid  teeth  evenly  spaced  and  not  crowded.  The  young  of  S. 
townsendii  in  supei-ficial  skin  characters  often  resemble  adults  of  S. 
orarlus,  but  are  easily  separated  from  tlie  latter  by  their  largo  fore 
feet,  with  thick,  heavy  claws. 

Color. —  Winter  pelage:  Upperpart.s  blackish  brown,  fuscoas-black, 
sooty  black,  to  almost  black,  usually  with  a  purplish  sheen;  undcr- 
parts  very  slightly  paler  than  the  back  and  frequently  stained  with 
brown.  Hummer  pelage:  Muc^h  like  winter  pelage,  but  very  slightly 
paler,  witli  purplish  sheen  more  pronounced. 

Skull. — Large  (greatest  lengtli  of  smallest  skulls  more  than  40 
mm.),  flat,  and  angular;  mastoids  angular  and  rather  heavy;  inter- 
parietal relatively  narrower  antero-posteriorly  than  in  S.  latima- 
nus;  shght  but  distinct  sagittal  crest  between  anterior  portions 


'  The  date  Is  not  on  tho  laJjeU  now  attached  to  the  specimen,  but  Bachman  (loc.  cit.)  states  it  was  col- 
lected May  ».  mi. 
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of  parietals  in  adults;  zygomata  heavy;  rostrum  long  and  rela- 
tively narrow;  sublachrymal-maxillary  ridge  well  developed;  den- 
tition heavy;  unicuspid  teeth,  both  maxillary  and  mandibular, 
evenly  spaced  and  not  crowded  as  in  latimanus;  mandible  relatively 
weaker  than  in  latimanus. 

Measurements. — ^Average  of  3  young  adult  females  from  vicinity 
of  Portland,  Oreg.:  Total  length,  206  (195-222);  taU  vertebrae,  48.3 
(45-51);  hind  foot,  26.3  (24-28).  Average  of  7  adult  males  from 
Ferndale,  Humboldt  County,  Cal.:  224.1  (217-237);  41.1  (34-50); 
26.7  (26-27).  Average  of  4  adult  females  from  Ferndale,  Cal.:  208 
(202-210);  41.8  (37-46);  26.8  (26-27).  Slcull:  Average  of  10  skulls 
of  adult  males  from  Puyallup,  Wash.:  Greatest  length,  43.6  (42.3- 
44.6);  palatilar  length,  18.1  (17.4-18.8);  mastoidal  breadth,  20.8 
(20.3-21.4);  interorbital  breadth,  9.2  (9.1-9.4);  maxillary  tooth  row, 
14.1  (13.7-14.4);  mandibular  molar-premolar  row,  13.8  (13.5-14.4). 
Average  of  10  skulls  of  adult  females  from  Puyallup,  Wash. :  Greatest 
length,  42.3  (41.5-44.1);  palatilar  length,  17.6  (16.9-18.1);  mastoidal 
breadth,  19.9  (19.3-20.4);  interorbital  breadth,  8.9  (8.4-9.2);  maxil- 
lary tooth  row,  13.9  (13.5-14.4);  mancUbular  molar-premolar  row, 
13.6  (13.2-14).  Average  of  3  skulls  of  young  adult  females  from  the 
vicinity  of  Portland,  Oreg.:  Greatest  length,  41.8  (41.2-42.1);  pala- 
tilar length,  17.6  (17.3-18);  mastoidal  breadth,  19.8  (19.4-20);  inter- 
orbital breadth,  9  (8.7-9.1);  maxillary  tooth  row,  13.4  (13.3-13.5); 
mandibular  molar-premolar  row,  13.2  (13.1-13.3).  Average  of  7 
skulls  of  adult  males  from  Ferndale,  Humboldt  County,  Cal. :  Great- 
est length,  42.9  (42.3-44.2);  palatilar  length,  18.3  (17.7-18.7);  mas- 
toidal breadth,  20.9  (20-21.8);  interorbital  breadth,  9  (8.7-9.5); 
maxillary  tooth  row,  13.9  (13.5-14,2);  mandibular  molar-premolar 
row,  13.7  (13.2-14.1).  Average  of  4  skulls  of  adult  females  from 
Ferndale,  Cal.:  Greatest  length,  41.5  (41.2-41.9);  palatilar  length, 
17.9  (17.8-18);  mastoidal  breadth,  20  (19.9-20.2);  interorbital 
breadth,  8.9  (8.7-9.1);  maxillary  tooth  row,  13.7  (13.5-13.9);  man- 
dibular molar-premolar  row,  13.3  (13.2-13.5). 

'  Remarlcs. — The  presence  of  moles  in  the  Pacific  northwest  was 
known  to  some  of  the  early  explorers,  but  the  fii-st  one  described  was 
by  Richardson,^  who,  though  very  accurately  describing  the  animal 
now  known  as  Scapanus  townsendii,  refeiTcd  his  specimens  to  the  com- 
mon mole  of  eastern  United  States,  then  known  as  Scalops  canadensis 
Desmarest.  It  was  not  untU.  ten  years  later  that  the  species  was 
named,  when  Bachman  ^  pubhshed  his  description  based  upon  two 
specimens.  One  specimen  was  a  normally  colored  individual  re- 
ceived from  Nuttall  from  a  locality  not  stated;  the  other  was  col- 
lected by  Townsend  and  according  to  Bachman  (loc.  cit.)  was 


1  Richardson,  J.,  Fauna  Boreali-Amer.,  part  1,  pp.  9-12,  1829. 

2  Bachman,  J.,  Joum.  Acad.  Nat.  Sci.  Philadelphia,  vol.  8,  part  1,  pp.  5S-60,  1839. 
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liil)(>l(>d  "Banks  of  the  (\)lunil)iii,  MWvr,  May  !),  ISMf)."  T]\i\  laUor 
spooinicn  is  a  ]->arf.iii.l  albino,  having  a  narrow,  irrdgnlar  whito  st.rcak 
cxtoniling  from  chin  to  abdomoii,  and  another  from  fonvh<^a(l  to  snoat; 
this  spci'imou  (No.  449)  is  now  in  the  A(vadcmy  of  Natural  Sciences 
of  Phihi(U^lphia,  where  sometune  in  Liter  yeare  it  was  marked  "Type 
of  Scalops  townscmUi."  It  is  not  the  type,  since  liachnian's  des(U'ip- 
tion  was  bjxsed  in  pju-t  if  not  primarily  on  the  specimen  submittiHl 
by  Nuttall;  it  may  well  be  coitsidered  a  cotype,  however,  since 
Badmiiui  does  not  designate  a  type;  that  ho  considered  the  two 
specimens  one  and  the  same  species  is  evident  in  his  remark:  "I 
subsequently  received  from  Mi'.  Towaxsend  anoth(ir  specim(>n,  a  little 
largei-  in  size,  wliich  I  presume  to  be  a  mere  viuiety,  although  very 
singularly  marked"  (loo.  cit.,  p.  58).  This  same  abnormal  specimen 
became,  in  1854,  the  type  of  Talpa  tseniata  Le  Conte.  Cassin  (ex- 
hibited and  described  a  mole  which  he  called  "Scalops  metallescens" 
before  the  Philadelphia  Academy  in  1853,  but  in  the  pubhshed 
accomit  *  of  his  talk  and  exhibition,  which  appeared  the  next  year, 
the  name  "Scaloj^s  metallescens"  occui's  without  any  description. 
Subsequently,  however,  Cassin'^  described  the  animal  under  the 
name  "Scalops  seneus;"  the  type  ^  is  now  in  the  United  States 
National  Museimi.  Cassm  states:  "In  its  dentition  and  oth<'rwise  it 
is  a  strict  congener  of  Scalops  tovmsendii,  but  is  much  smaller  and  of 
a  different  color.  Its  black  claws  are  especially  remarkable,  and  dis- 
tinguish it  from  all  other  species  of  the  genus"  (loc.  cit.).  Unfor- 
tunately the  skuU  has  been  lost,  but  the  skin  seems  to  show  that  it 
is  of  a  rather  3^oung  specimen  of  Scapanus  townsendii  which  has  been 
shnmk  and  discolored  by  some  chemical,  possibly  corrosive  subli- 
mate. The  general  tone  of  color  of  the  back  is  between  Brussels 
brown  and  Front's  brown;  the  underparts  are  mostly  buckthorn 
brown,  and  on  chin  and  ankles  is  a  suspicious  tinge  of  sulphhio 
yellow.  The  claws  are  heavy  as  in  townsendii  and  do  not  mdioate 
specific  relationship  with  S.  orarius;  both  claws  and  soles  of  the  feet 
are  black,  which  might  readily  bo  accoimted  for  by  the  presence  of 
mercuric  sulphid  from  the  combination  of  carbon  bisulphid  and "' 
corrosive  sublimate  used  in  preserving  specimens. 

Townsond's  mole,  though  showing  considerable  individual  vari- 
ation in  size  and  in  proportions  and  shape  of  skull,  is  subject  to  very 
little  geographic  variation.  In  a  large  series  of  skulls  from  PuyaUup, 
Wash.,  are  four  which  have  supernumerary  premolars.  Three  of 
these  have  each  an  extra  premolar  between  the  second  and  third 
premolars  of  the  right  mandible;  the  other  specimen  has  a  super- 
numerary tooth  between  the  second  and  third  premolars  of  the  left 

>  Caasin,  J.,  Proc.  Acad.  Nat.  Scl.  Philadelphia,  vol.  6, 1863,  p.  242,  1854. 
»  Ca.«ln,  loc.  cit.,  p.  299,  1854. 

•  No.  3725  ,U.  8.  Nat.  Mus.,  skin  without  Bkull;  collected  In  Oregon,  by  "U.  S.  Exploring  Expedition." 
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mandible,  and  a  minute  extra  tooth  between  the  third  and  fourth 
right  lower  premolars.    This  is  interestiag  since  Scapanus  normally 
has  the  theoretically  complete  mammaUan  dentition  of  44  teeth. 
Specimens  examined. — Total  number,  203,  as  follows: 

California:  Cresent  City,  6;  Femdale,  11;'  Smith  River,  2. 

Oregon:  Beaverton,  3;  Coquille,  1;  Drain,  1;  Goldbeach,  2;  Grants  Pass,  1; 
Netarts,  1;^  Oregon  City,  3;  Portland,  24;  2,3,4  Salem,  3;  Seaton,  1;  "U.S. 
Exploring  Expedition,"  1;  Wells,  1. 

WasMngton:  Columbia  River  (type  locality),  1;^  Hot  Springs  Trail,  Olympic 
Mountains,  1;^  Lake  Cushman,  2;  La  Push,  1;  Puyallup,  108;'  Renton, 
1;'  Roy,  1;  Sauk,  1;  Seattle,  1;  Skykomish,  1;  South  Bend,  5;  Steilacoom, 
3;  Tacoma,  1;'  Tenino,  3;  Vancouver,  11;  Vancouver  Barracks  (probably 
exact  type  locality),  1. 

SCAPANUS  ORARIUS  ORARIUS  True. 
Coast  Mole. 
(PI.  IV,  fig.  2;  PI.  V,  figs.  2,  2a;  PI.  VI,  fig.  11.) 
Scapanus  orarius  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  52,  December  21,  1896. 

Type  locality. — Shoalwater  Bay,  Pacific  County,  Washiagton. 

Type  specimen. — -No.  -^rirtj  Nat.  Mus. ;  $  young  adult,  skin 
and  skull  (posterior  portion  of  braincase  broken  and  incomplete); 
collected  August  30,  1855,  by  J.  G.  Cooper. 

GeograpTiic  range. — Humid  coast  region  of  northern  California 
(north  of  Mendocmo),  Oregon,  and  Washmgton. 

General  cTiaracters.—Size  medium;  color  dark.  The  subspecies 
orarius  is  somewhat  smaller  than  S.  I.  latimanus,  with  relatively  smaller 
fore  feet,  and  slenderer  claws;  darker  than  latimanus.  Similar  in 
color  to  S.  townsendii,  but  very  much  smaller,  with  actually  and  rela- 
tively smaller  feet  and  claws.  The  skull  of  S.  0.  orarius  can  always 
be  easily  distinguished  from  that  of  townsendii  by  its  much  smaller 
size,  without  reference  to  any  other  characters;  from  that  of  latimanus 
it  differs  in  its  evenly  spaced  and  xmcrowded  unicuspid  teeth,  its  very 
narrow  rostrum,  undeveloped  and  indistinct  sublachrymal-maxillary 
ridge,  and  very  weak  mandible;  teeth,  particularly  the  first  incisors, 
smaller  than  in  latimanus. 

Color. — General  tone  much  the  same  as  in  5'.  townsendii.  Winter 
pelage:  Upperparts  fuscous-black,  chsetura  black,  blackish  brown,  to 
nearly  black;  underparts  slightly  paler  and  more  grayish.  Summer 
pelage:  Much  hke  winter  pelage  but  usually  more  brownish. 

Skull. — Size  medium  (average  greatest  length  of  skuUs  of  adult 
males  about  34  to  35  mm.);  mastoid  region  weak;  sublachrymal- 
maxillary  ridge  only  slightly  developed;    rostrum  very  narrow; 

'  Collection  Mus.  Vert!  Zool.,  Univ.  California.  s  Collection  Acad.  Nat.  Sci.  Philadelphia. 

'  Collection  Oregon  State  Game  Comm.  « Collection  Field  Mus.  Nat.  Hist. 

^  Collection  of  H.  E.  Anthony,  New  York  City.  '  One  hundred,  skulls  only;  two  skeletons. 
«  Collection  of  S,  G.  Jewett,  Portland,  Oreg. 
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horizontal  ramus  of  inaudiblo  narrow  and  weak;  tooth,  espocially  first 
incisors,  small. 

Hfcasurcrncnts. — Average  of  3  adult  lualos  from  Eureka,  Humboldt 
Couuty,  Cal. :  Totallength,  167  (163-175) ;  tail  vertcbny,  33.7  (31-35) ; 
hind  foot,  20.7  (20-22).  Skull:  Average  of  2  slcuUs  of  adult  males 
from  Ferndale,  Huml)oldt  County,  Cal. :  Greatest  length,  34.3  (33.5- 
35);  palatilar  length,  13.5  (13.3-13.7);  mastoidal  breadth,  16.4 

(16.3-16.4);  interorbital  breadth, 
8.1  (8-8.1);  maxillary  tooth  row, 
10.7  (10.5-10.9);  mandibular  mo- 
lar-prcmolar  row,  10.4  (10.3-10.5). 

Remarks. — Judged  by  the  spcci- 
mcnis  examined,  Scapanus  orarius 
(including  the  subspecies  schcfferi) 
has  a  more  extensive  geographic 
range  than  S.  townsendii;  it  occurs 
both  farther  north  and  farther 
south,  as  well  as  much  farther  east 
(fig.  12).  The  ecological  relation- 
ship of  the  two  forms  is  unluiown; 
its  solution  would  involve  most 
valuable  and  interesting  research 
for  some  student  favorably  sit- 
uated. 

The  few  specimens  of  S.  o.  ora- 
rius available  from  the  region  of 
the  type  locahty  are  mostly  of 
young  animals  or  have  imperfect 
skulls.  However,  there  seems  to 
be  very  little  geographic  variation, 
either  chromatic  or  cranial,  in 
specimens  taken  iliroughout  the  whole  coastal  strip  extending  from 
Juan  de  Fuca  to  Mendocino  County,  Cal. 

Specimens  examined. — Total  number,  46,  as  follows: 

California:  Crescent  City,  3 ;  Cuddeback,  1 ; '  Eureka,  6;'  Ferndale,  2;'  Mendo- 
cino,      Orick,  1;  Smith  River,  1. 

Oregon:  Astoria,  1;'' Myrtle  Point,  ]  ;  Newport,  1;  Portland,  3;'' Yaquina  Bay,  4. 

Washington:  Chehalin  County,  1;  King  County,  ]  ;'■  La  Push,  ] ;  Neah  Bay,  2; 
Pacific  County,  1;"  Port  Townsend,  1;  Puyalhip,  6;  Slioalwatcr  Bay  (typo 
locality),  2;  South  Bend,  5;  Steilacoom,  1. 
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Fig.  12.— Geographic  range  of  the  subspecies  of 
Sca-panus  orarius. 

1.  S.o.  orariu.1.  2.  S.  o.  schcfferi. 


I  Collection  Mus.  Vort.  Zool.,  Univ.  California. 
»Coller;tlon  Field  Mils.  Xal.  Hi.st. 
»  Collection  Univ.  Michigan  Mus. 


<  Collection  of  H.  E.  Anthony,  New  York  City. 
'Collection  Milwaukeo  I'liblic  Mus. 
'  Collection  Amer.  Mus.  Nat.  Hist. 
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SCAPANUS  ORARIUS  SCHEFFERI  subsp.  nov.' 
Schepfer's  Mole. 
(PI.  IV,  fig.  3;  Pi.  VI,  fig.  12.) 

Type  locality. — Walla  Walla,  Walla  Walla  County,  Washington. 
Type  specimen. — No.  204997,  U.  S.  Nat.  Mus.,  Biological  Survey- 
collection;  c?  adult,  skin  and  skuU;  collected  August  8,  1914,  by 
Theodore  H.  Scheffer. 

Geographic  range. — Extreme  southwestern  British  Columbia,  north- 
western Washington  (east  of  Puget  Soimd  and  north  of  latitude  48° 
N.),  central  and  southern  Washington  from  the  west  slopes  of  the 
Cascade  Mountains  east  to  WaUa  Walla,  and  both  slopes  of  the  Cas- 
cade Mountains  in  northern  and  east-central  Oregon. 

General  cJiaracters. — Similar  to  S.  o.  orarius  but  much  paler,  slightly 
I     larger,  with  both  hind  and  fore  feet  relatively  larger,  and  claws 
heavier.    SkuU  about  the  size  of  that  of  orarius,  with  relatively 
shorter  and  broader  rostrum  and  greater  interorbital  breadth. 

Color. — Fresh  autumn  pelage:  Upperparts  glossy  deep  mouse  gray; 
underparts  sHghtly  paler  and  more  grayish.  Worn  summer  pelage: 
Upperparts  hair-brown  to  pale  fuscous;  underparts  mouse  gray. 

Slcull. — Compared  with  that  of  S.  o.  orarius,  the  skull  of  schefferi  is 
broader  interorbitally  and  has  a  relatively  and  actually  shorter  and 
broader  rostrum,  more  evident  sublaclirymal-maxillary  ridge,  heavier 
mandible,  and  heavier  dentition. 

Measurements. — ^Type  (adult  male):  Total  length,  170;  tail  verte- 
brae, 35;  hind  foot,  23.  Average  of  3  adult  males  (including  type) 
from  type  locahty:  168.7  (165-171);  34.7  (34-35);  23  (23-23). 
Slcull:  Type  (adult  male):  Greatest  length,  34.7;  palatilar  length, 
14.6;  mastoidal  breadth,  16.7;  interorbital  breadth,  8.4;  maxiUary 
tooth  row,  11.2;  mandibular  molar-premolar  row,  10.9.  Average 
of  3  skulls  of  adult  males  (including  type)  from  the  type  locality: 
Greatest  length,  34.4  (34.2-34.7);  palatilar  length,  14.4  (14.2-14.6); 
mastoidal  breadth,  16.4  (16.2-16.7);  interorbital  breadth,  8.3 
(8.2-8.4);  maxillary  tooth  row,  11.1  (11-11.2);  mandibular  molar- 
premolar  row,  10.8  (10.8-10.9).  Average  of  2  skuUs  of  adult  females 
from  the  type  locahty:  Greatest  length,  32.9  (32.8-39);  palatilar 
^  length,  13.7  (13.6-13.8);  mastoidal  breadth,  15.9  (15.8-15.9);  inter- 
orbital breadth,  8.2  (8.2-8.2);  maxiUary  tooth  row,  10.6  (10.6-10.6); 
mandibular  molar-premolar  row,  10.4  (10.3-10.5). 

Remarlcs. — Typical  specimens  of  schefferi  are  easily  distinguishable 
from  S.  0.  orarius,  its  most  closely  aUied  form.    The  type  specimen 
has  fresh  autumn  pelage  on  the  upperparts,  the  underparts  stiU  re- 
I      taining  the  worn  summer  pelage.    On  the  face  of  the  type  specimen 


'  Named  for  Theodore  H.  Scheffer  in  recognition  of  his  careful  investigations  of  the  habits  and  ecology 
of  American  moles. 
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is  a  small  spot  of  ochracoous-buiT  and  a  faint,  wa.sh  t)f  the  sanio  color 
on  the  throat.  Similar  chromatic  abnormalities  crop  out  in  several 
specimens  from  tlio  type  loci\lity,  and  one  specimen  (No.  20499S, 
U.  S.  Nat.  ^fiis.)  has  as  a  dent^il  abnormality  a  superiumierary  left 
upper  premolar. 

Intergradalion  of  this  form  with  oranus  is  clearly  indicated  in 
specimens  from  t]\e  west  slope  of  the  Cascade  Mountains  in  Oregon 
and  Washington.  Specimens  from  Vida,  McKcnzie  Bridge,  and 
Three  Sisters,  in  Oregon,  approacli  orar'ms  in  color  and  in  (;rani}U 
charactei"s,  though  distinctl}'^  referable  to  scherffcri.  Specimens  from 
Mount  Vernon,  Wash.,  are  slightly  darker  in  color  than  specimens 
from  Walla  W^alla,  but  the  skuUs  are  almost  identical  in  essential 
characters  with  the  tj'pe  series.  Specimens  from  Skykomish,  Wash., 
are  nearly  as  dark  as  typical  orarius,  but  are  referred  to  scheffcri 
because  of  cranial  (characters  which,  although  approaching  orarius, 
are  much  nearer  schcjjfcri. 

Specimens  examined. — Total  number,  59,  as  follows: 

British  Columbia:  Cliilliwack  Valley,  2;  Chiloweyuck  Depot,  2;  Fraaer  River 

(near  New  Westminster),  1;'  Sumas,  6. 
Oregon:  McKenzie  Bridge,  2;  Three  Sisters,  2;  Vida,  4. 

Washington:  Eivston,  4;  Fort  Walla  Walla,  4;  Lester,  4;  Merritt,  5;  Mount  Ver- 
non, 2;  North  Yakima,  5;  Skykomish,  6;  Walla  Walla  (type  locality),  5; 
Wcnatchee,  5. 

SCAPANUS  LATIMANUS  LATIMANUS  (Bachman). 

California  Mole. 

(I'l.  IV,  fig.  4;  PI.  V,  figs.  3,  3a;  PI.  VI,  fig.  13.) 

Sailops  lalinuinus  Bachman,  Boston  Journ.  Nat.  Hist.,  vol.  4,  p.  34,  1842. 

Scalops  call/ornicus  Ayres,  Proc.  Calirornia  Acad.  Sol.,  vol.  1,  p.  54,  1856.  Type 

locality,  San  Francisco,  California. 
Scapa7ius  cali/omicusTTUd,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  C2,  December  21,  1896. 
Scapanus  latim/mus  Osgood,  Proc.  Biol.  Sec.  Washington,  vol.  20,  p.  52,  April  18,  1907. 
Scapanus  latimanus  latimanus  Miller,  U.  S.  Nat.  Mus.,  Bui.  79,  p.  9,  December  31, 1912. 

Type  locality. — Probably  Santa  Clara,  Santa  Clara  County,  Cah- 
fornia.^ 

Type  specimen.— Mounted  specimen,  with  imperfect  sky  11,  in  the 
J3erlin  Museum ;  collected  during  October,  1834. 

(Jeograpliic  ramje. — Western  California  west  of  the  San  Jacinto  and 
Sacramento  Valleys,  from  Santa  Maria  River  north  to  Cape  Mendo- 
cino, thence  northeasterly  to  Klamath  Canyon,  Siskiyou  County. 

General  characters. — Size  medium  (length  of  adults  usually  about 
170  to  180  mm.);  color  fusoous  or  drab  to  chaotura  black,  most 
frequently  chaetura  drab;  skull  flat,  rather  massive  in  the  maxillary 


>  CoUficlion  Amor.  Mas.  Nat.  Ill.st. 

J  Vide  Osgood,  W.  n.,  Proc.  IJIol.  Hoc.  Washington,  vol.  20,  p.  62, 1907. 
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region;  rostrum  short  and  relatively  heavy;  unicuspid  teeth  irregular 
and  crowded. 

Color. — Fresh  winter  pelage:  Above,  fuscous-black,  chsetura  drab, 
or  chsetura  black;  old  and  faded  specimens  more  brownish,  fuscous 
to  mummy  brown;  beneath,  much  as  above  but  paler,  usually 
slightly  more  grayish,  and  frequently  stained  with  brown  mid- 
ventrally.  Summer  pelage:  Usually  paler  and  shghtly  more  brown- 
ish than  winter  pelage,  drab,  hair-brown,  or  chsetura  drab,  paler 
beneath.    Young:  Usually  darker  and  more  grayish  than  adults. 

STcuU. — Size  medixun,  flat;  sublachrymal-maxillary  ridgo  heavy 
and  well  defined ;  rostrum  short  and  broad ;  unicuspid  teeth  irregular 
in  size,  and  crowded;  second  lower  incisor  caninehke,  larger,  and 
longer  than  either  the  first  or  the  third  incisor.  The  skull  of  S.  I. 
latimanus  is  very  much  smaller  than  that  of  S.  townsendii,  the  skulls 
of  large  adult  males  of  latimanus  being  smaller  than  the  skulls  of 
small  adult  females  of  townsendii;  the  rostrum  of  latimanus  is  rela- 
tively shorter  and  broader  than  that  of  townsendii,  and  the  unicuspid 
teeth  are  more  irregular  m  size  and  shape,  and  more  crowded. 
Compared  with  S.  o.  orarius  the  skull  of  latimanus  is  wider  and  much 
heavier,  with  less  rounded  and  more  truncate  braincase,  much  shorter 
and  broader  rostrum,  much  heavier  sublachrymal-maxillary  ridges, 
larger  teeth,  and  heavier  horizontal  rami  of  mandibles.  The  skull 
of  typical  latimanus  is  larger  than  that  of  any  other  subspecies  of 
S.  latimanus  except  ;S'.  I.  alpinus,  from  which  it  is  indistinguishable. 

Measurements. — ^Adult  male  from  Gilroy,  Santa  Clara  County, 
Cal. :  Totallength,  173;  tail  vertebrae,  35;  hind  foot,  23.  Average  of 
4  young  adult  males  from  Santa  Cruz,  Cal. :  175.8  (173-181);  33.3 
(32-38) ;  20.8  (20-21).  Average  of  4  young  adult  females  from  Santa 
Cruz,  Cal:  171.5  (162-185);  32.5  (31-35);  20.8  (20-21).  SluU: 
Adult  male  from  Gilroy,  Santa  Clara  County,  Cal. :  Greatest  length, 
36.2;  palatilar  length,  14.4;  mastoidal  breadth,  17.3;  interorbital 
breadth,  7.8;  maxillaiy  tooth  row,  11.2;  mandibular  molar-premolar 
row,  10.9.  Average  of  4  skulls  of  young  adult  males  from  Santa 
Cruz,  Cal.:  Greatest  length,  36.1  (35.7-36.6);  palatilar  length,  14.2 
(13.8-14.6);  mastoidal  breadth,  17  (16.9-17.3) ;  interorbital  breadth, 
7.8  (7.5-8);  maxillary  tooth  row,  11  (10.8-11.1);  mandibular 
molar-premolar  row,  10.6  (10.5-10.8).  Average  of  7  skulls  of 
adult  males  from  Nicasio,  Cal.:  Greatest  length,  37.1  (36.6-37.4); 
palatilar  length,  14.5  (14.3-14.7);  mastoidal  breadth,  17.3  (17-17.8); 
interorbital  breadth,  7.8  (7.5-7.9);  maxillary  tooth  row,  11.3 
(11.1-11.6);  mandibular  molar-premolar  row,  11  (10.7-11.4).  Aver- 
age of  4  skulls  of  young  adult  females  from  Santa  Cruz,  Cal. :  Greatest 
length,  34.7  (34.4-35);  palatilar  length,  13.8  (13.4-14.1);  mastoidal 
breadth,  16.8  (16.6-17);  interorbital  breadth,  7.8  (7.7-8);  maxillary 
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tooth  row,  10.7  (10.4-10.9);  mandibular  molar-promolar  row,  10.3 
(10.1-10.5).  Average  of  5  skulls  of  adult  fcmalos  fi-om  Nicasio,  Cal. : 
Greatest  length,  36  (35.3-36.6);  palatilar  length,  14.1  (13.7-14.5); 
mastoidal  breadth,  16.9  (16.7-17.2);  interorbital  breadth,  7.7  (7.4- 
8.1);  maxillary  tooth  row,  11.1  (10.8-11.4);  mandibular  molar- 
premolar  row,  10.8  (10.3-11.1). 

Ecmarls. — Baclmian's  name  latimanus  was  placed  in  synonymy 
imder  Scapanus  townscndii  by  Peters  ^  where  it  remained  until 
Osgood  showed  that  it  did  not  apply  to  iovmsendii  but  to  the  mole  of 
west-central  California,  then  known  as  Scafanus  califomicus  (Ayres). 
Osgood  witcs : 

As  stated  by  Peters  (loc.  cit.),  it  [the  type  specimen]  was  transmitted  by  Deppe 
from  Monterey,  CaUfomia.  It  was  collected  in  October,  1834,  at  Santa  Clara,  not  a 
Mexican  locality,-  as  suggested  by  Peters,  but  doubtless  the  town  of  that  name  in 
CaLLl'omia  not  very  distant  from  Monterey.  Only  one  species  of  mole  is  kno^vn  to 
occur  at  this  locality,  and  the  specimen  is  typical  of  this  species.  The  hind  foot  to 
end  of  claws  measures  18.7  mm.  The  fragmentary  skall,  which  Dr.  Matschie  caused 
to  be  removed  from  the  mounted  specimen,  presents  the  following  measurements,  all 
decidedly  smaller  than  S.  townsendi:  Length  of  upper  tooth  row  from  front  of  incisor 
to  back  of  last  molar,  15.4;  of  lower  tooth  row,  13.7;  outside  width  at  second  upper 
molar,  10.2.3 

The  measurements  given  by  Osgood  are  somewhat  less  than  those 
of  skulls  of  adults  from  the  vicinity  of  Santa  Clara,  Cal.,  but  this  may 
possibly  be  due  to  immaturity  of  the  type  specimen.  The  animal  is 
certainly  not  townsendii,  and  it  seems  best  to  accept  Osgood's  verdict 
and  place  califomicus  in  synonymy  imder  latimanus. 

A  skeleton  ^  of  this  species  in  the  United  States  National  Museum 
has  been  set  aside  as  the  type  of  Scalops  califomicus  Ayres,  and  of  it 
Lyon  and  Osgood  state:  "This  skeleton  is  one  of  Dr.  Ayres's  original 
specimens,  and  probably  the  only  one  of  them  now  in  existence.  It 
seems  well  to  treat  it  as  a  type,  although  it  was  not  so  indicated  by 
the  original  describer."  ^  However,  there  seems  to  be  no  good  reason 
for  designating  this  specimen  as  the  type  of  califomicus;  it  was 
entered  in  the  museum  catalogue  February  14,  1857,  but  in  the  col- 
lection are  two  other  specimens  (alcohohc)  wliich  Lyon  and  Osgood 
apparently  overlooked.  One  *  of  these,  without  the  date  of  collec- 
tion, was  entered  in  the  catalogue  May  4,  1857;  the  other,  ^  collected 
several  weeks  after  Ayres  had  read  his  description  before  the  Cali- 
fornia Academy  of  Sciences,  was  entered  in  the  museum  catalogue 

'  Peters,  W.,  Monatsber.  Konig.  Prcuss.  Akad.  Wissen-sch.,  Berlin,  180.3,  p.  056,  1804. 
'  At  the  time  the  .specimen  was  collected  California  was  part  of  Mexico.   Peters,  however,  states  "in  8ta. 
Clara  (Sonera?)  gesammelt  worden." 
'  Osgood,  W.  11.,  Proc.  Biol.  Soc.  Washington,  vol.  20,  p.  52,  1907. 

<  No.  3111,  XJ.  S.  Nat.  Mus.,  skeleton  (lacking  right  manus  and  forearm,  and  left  last  upper  molar);  col- 
lected at  San  Francisco,  Cal.,  by  Dr.  W.  O.  Ayres. 

'  Lyon,  M.  W.,  and  O.sgood,  W.  II.,  U.  S.  Nat.  Mus.,  Bui.  62,  p.  234, 1909. 

•  No.  2673,  U.  S.  Nat.  Mus.,  alcoholic;  collected  at  San  Francisco,  Cal.,  by  Dr.  W.  O.  Ayres. 

'  No.  1288,  U.  S.  Nat.  Mus.,  alcoholic;  collected  at  San  Francisco,  Cal.,  September,  1855,  by  Dr.  W.  0. 
Ayres. 
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February  4,  1856.  Nothiag  in  the  original  description  would  indicate 
that  Ayres  had  any  one  particular  specimen  in  mind;  in  the  only 
place  in  his  description  where  specimens  are  mentioned,  he  refers  to 
the  "  color  of  fur,  in  the  specimens  seen."  ^  Furthermore  if  Ayres  set 
aside  any  specimen  as  the  type  it  was  probably  in  the  Museum  of  the 
California  Academy  of  Sciences,  since  preceding  his  original  descrip- 
tion the  donation  of  five  moles  to  the  Academy  was  acknowledged 
and  the  following  statement  made  concerning  them:  "In  connection 
with  these,  Dr.  Ayres  presented  the  following  description"  (loc.  cit.). 
It  seems,  therefore,  that  the  specimens  in  the  United  States  National 
Museum  are  not  a  part  of  Ayres's  original  series. 

Slight  local  variations  in  size  and  shape  of  skuU  of  latimanus 
might  be  worthy  of  subspecific  recognition  were  they  constant  over 
any  considerable  geographic  area.  However,  they  are  so  slight  and 
inconstant,  and  crop  out  so  frequently,  that  to  recognize  them  by 
subspecific  appellation  would  only  be  confusing,  and  add  nothing 
to  the  knowledge  of  the  relationships  of  the  group.  Specimens  from 
the  coast  region  north  of  San  Francisco  Bay  seem  to  average  slightly 
larger  and  darker  than  typical  specimens,  but  the  difference  is  not 
sufficiently  pronounced  to  warrant  subspecific  designation.  Speci- 
mens examined  from  Klamath  Canyon  show  little  approach  in  color 
toward  S.  I.  dilatus,  but  the  skulls  are  shorter  than  in  typical  lati- 
manus, showing  in  this  respect  intergradation  with  dilatus.  Speci- 
mens from  Lower  Lake  and  Mount  Sanhedrin  are  paler  than  typical 
latimanus,  probably  indicating  an  approach  toward  dilatus.  Inter- 
gradation with  S.  I.  occultus  occurs  in  the  region  between  Santa 
Margarita,  in  San  Luis  Obispo  County,  and  Santa  Barbara;  a  speci- 
men from  the  former  locality  is  clearly  intermediate,  but  appears  to 
be  nearer  latimanus. 

Specimens  examined. — Total  number,  171,  as  follows: 

California:  Aptos,  1;  Bells  Station,  1;  Berkeley,  8;  Berryessa,  1;  Beswick,  2; 
Bodega,  1;  Bolinas,  1;^  Boulder  Creek,  1;  Brentwood,  1;  Briceland,  1;  Cahto, 
2;  Carmel  Point,  1;^  Cazadero,  1;  Colma,  1;  Cuddeback,  2;^  Eldridge,  7;  Fort 
Bragg,  2;  Freestone,  3;^  Gilroy,  1;  Gualala,  1;  Guerneville,  3;^  Haywards,  5; 
Hornbrook,  1;  Inverness,  1;  King  City,  1;  La  Honda,  3;^'*  Lower  Lake  2;* 
Marin  County,  1;  Mendocino,  3;^'*  Menlo  Park,  8;^  Monterey,  1;*  Mount 
Sanhedrin,  1;^  Napa,  1;^  Nicasio,  54;  Oakland,  4;"  Pacific  Grove,  1;  Palo 
Alto,  1;*  Petaluma,  2;  Petrolia,  2;  Piedmont,  1;^  Point  Arena,  1;^  Point 
Reyes,  1;  Red  Bluff,  2;^  Rockport,  2;  San  Francisco,  10;  San  Leandro,  3;^ 
Santa  Cruz,  9;  Santa  Margarita,  1;^  Santa  Rosa,  1;®  Scott  River,  Siskiyou 
County,  1;^  Snow  Mountain,  Colusa  County,  1;*  Stanford  University,  1;^ 
Stevens  Creek,  San  Mateo  County,  1;  *  Walnut  Creek,  Contra  Costa  County,  2.  ^ 


'  Ayres,  W.O.,Proc.  California  Acad.  Sci.,  vol.1,  p.  54, 1850.  <  Collection  Mus.Comp.ZooI.,  Harvard  College. 
'  Collection  Mus.  Vert.  Zool.,  Univ.  California.  s  Collection  Field  Mus.  Nat.  Hist. 

'  Collection  Amer.  Mus.  Nat.  Hist.  « Collection  Milwaukee  Public  Mus. 
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SOAPANUS  LATIMANUS  OCCULTUS  Grinncll  &  Swarth. 

SoxjTHERN  California  Mole. 

(PI.  IV,  fig.  5;  PI.  VI,  fig.  14.) 

Scapamts  latimanus  occaltus  Grinnell  &  Swarth,  Univ.  California  Publ.  Zool.,  vol, 
10,  p.  131,  April  13,  1912. 

Type  locality. — Santa  Ana  Canyon,  west  slope  of  north  end  of 
Santa  Ana  Mountains,  Orange  County,  California;  altitude  400  foot. 

Type  specimen. — No.  2369,  Mus.  Vert.  Zool.,  Univ.  California;  ? 
young  adult,  sldn  and  skull;  collected  September  20,  1908,  by  H.  S. 
Swarth. 

Geographic  range. — Southern  California  west  of  the  deserts,  from 
Olancha,  at  the  south  end  of  Owens  Lake,  in  Inyo  County;  Sanger, 
in  Fresno  County;  and  Santa  Barbara,  in  Santa  Barbara  County, 
south  to  the  San  Diegan  region. 

General  characters. — Size  small  (length  of  adults  usually  about 
145  to  160  mm.);  color  in  -winter  pelage  paler  and  slightly  more 
bro^v^^ish  than  that  of  S.  I.  latimanus;  color  in  summer  pelage  much 
like  that  of  latimanus;  skuU  small,  weak;  rostrum  usually  relatively 
longer  and  narrower  than  that  of  latimanus. 

Color. —  Winter  pelage:  In  most  specimens  paler  and  more  brown- 
ish than  coiTcsponding  pelage  of  S.  I.  latimanus;  upperparts  chajtura 
drab  or  fuscoiis,  and  occasionally,  in  much  faded  specimens,  olive- 
brown  or  mummy  brown;  underparts  somewhat  paler  and  more 
grayish.  Summer  pelage:  Very  slightly  paler  than  winter  pelage; 
essentially  like  summer  pelage  of  latimanus. 

STcull. — Very  similar  to  that  of  S.  I.  latimanus  in  general  shape 
and  proportions,  l)ut  much  smaller,  and  in  most  specimens  with  rela- 
tively longer  and  narrower  rostrum. 

Measurements. — Average  of  13  young  adult  males  from  Compton, 
Los  Angeles  County,  Cal. :  Total  length,  151.9  (140-165);  tail  vertebrae, 
25.3  (22-29);  hind  foot  (measured,  from  relaxed  foot  of  dry  skin, 
by  the  writer),  18.3  (17.5-19.5).  Typo  (young  adult  female):  150; 
33;  18.  Two  young  adult  females  from  Olancha,  Owens  Lake, 
Cal.:  Total  leiigth,  148,  155;  tail  vertebra;,  30,  36;  hiiul  foot,  18,  19. 
Skull:  Average  of  13  skulls  of  young  adult  }nalcs  from  Compton,  Loa 
^Vngeles  County,  Cal.:  Greatest  length,  31.6  (30.7-32.8);  palatilar 
length,  12.3  (12.1-12.8);  mastoidal  breadth,  15.4  (15-16);  inter- 
orbital  breadth,  7.1  (6.9-7.4);  maxillary  tooth  row,  10  (9.7-10.3); 
mandibular  molar-premolar  row,  9.5  (9.3-9.9).  Average  of  4  skulls 
of  adult  males  from  Witch  Creek,  Cal.:  Greatest  length,  32.9  (32.6- 
33.5);  palatilar  length,  12.9  (12,7-13.2);  mastoidal  breadth,  15.8 
(15.5-16.1);  interorbital  breadth,  7.3  (7.2-7.5);  maxillary  tooth  row, 
10.3  (10.1-10.5);  mandibular  molar-premolar  row,  9.8  (9.6-10). 
SkuU  of  type  (young  adult  female) :  Greatest  length,  31.5;  palatilar 
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length,  12.3;  mastoidal  breadth,  15.6;  interorbital  breadth,  7.1; 
maxillary  tooth  row,  9.9;  manidibular  molar-premolar  row,  9.4. 
SkuUs  of  2  young  adult  females  from  Olancha,  Cal. :  Greatest  length, 
31,  31.5;  palatilar  length,  12.2,  12.6;  mastoidal  breadth,  15.1,  15.6; 
interorbital  breadth,  7.2,  7.3;  maxillary  tooth  row,  9.9,  10;  mandib- 
ular molar-premolar  row,  9.4,  9.6. 

Remarks. — -The  mole  of  southern  California  is  constant  in  charac- 
ters over  its  entire  range.  The  type  of  occultus  is  a  young  adult 
female;  it  has  abnormal  mandibular  teeth;  the  right  first  lower 
premolar  is  absent,  and  the  left  first  lower  premolar  is  crowded  back 
and  inward,  close  to  the  second  premolar  and  in  the  same  enlarged 
socket  with  it.  Specimens  from  Witch  Creek  are  slightly  larger 
than  those  from  the  type  region.  Toward  the  northern  border  of 
its  range  the  subspecies  shows  a  gradual  increase  in  size  until  it 
intergrades  with  ;S'.  Z.  latimanus  in  the  region  north  of  Santa  Barbara 
County.  A  young  adult  male  from  Tehachapi  and  a  specimen  from 
Santa  Barbara  approach  latimanus  in  size.  A  male  from  Porter- 
ville,  Tulare  County,  is  larger  and  sUghtly  darker  than  typical 
specimens  of  occultus,  and  has  a  relatively  narrower  skull,  probably 
showing  in  these  respects  a  tendency  towards  S.  I.  sericatus.  An 
imperfect  skeleton,  with  broken  skull,  from  Sanger,  Fresno  County, 
is  provisionally  referred  to  occultus;  in  dentition  and  in  the  size  and 
proportions  of  the  mandible  it  is  indistinguishable  from  specimens 
from  the  type  region.  Two  females  from  the  south  end  of  Owens 
Lake  are  almost  indistinguishable  from  typical  occultus,  their  only 
approach  toward  S.  I.  grinnelli  being  in  slightly  higher  braincase. 
The  relationships  of  occultus  with  Scapanus  anthonyi  are  not  clear, 
but  the  differences  in  size  and  color  alone  are  sufficient  to  separate 
the  two  forms,  even  though  it  should  ultimately  be  proven  that  the 
dentition  of  the  type  of  anthonyi  is  abnormal  (p.  76). 

Specimens  examined. — Total  number,  73,  as  follows: 

California:  AUiambra,  10;  Canyada  Laga,  4  miles  north  of  Ventura,  l;i  Comp- 
ton,  21;  Julian,  2;^  Los  Angeles,  3;  Olancha,  2;  Pasadena,  2;^  PorterviUe,  1; 
Riverside,  1;  San  Bernardino,  5;  San  Bernardino  Peak,  1;  San  Diego  County, 
5;  San  Gabriel,  1 ;  Sanger,  1;  ^  San  Jacinto  Mountains,  2;  ^  Santa  Ana  Canyon 
(type  locality),  1;^  Santa  Barbara,  1;  Sierra  Madre,  Los  Angeles  County,  1;^ 
Somerset,  4;  Tehachapi,  1;  Ventura,  1;^  Warner  Pass,  San  Diego  County,  1;^ 
Witch  Creek,  5. 

SCAPANUS  LATIMANUS  GRINNELLI  Jackson. 

Ghinnell's  Mole. 

(PI.  IV,  fig.  6;  PI.  VI,  fig  15.) 

Scapanus  latimanus  grinnelli  Jackson,  Proc.  Biol.  Soc.  Washington,  vol.  27,  p.  56, 
March  20,  1914. 

Type  locality. — Independence,  Inyo  County,  California;  altitude 
3900  feet. 


1  Collection  Milwaukee  Public  Mus. 


2  Collection  Mus.  Vert.Zool.,  Univ.  California. 
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Type  specimen. — No.  17785,  Mus.  Vert.  Zool.,  Univ.  California;  ^ 
adult,  skin  and  skidl;  collected  May  S,  1912,  by  II.  A.  Carr. 

Geographic  range. — Known  oidy  from  typo  locality. 

General  characters. — Size  small;  very  slightly  larger  than  average 
specimens  of  S.  I.  occultus  or  S.  I.  minusculus;  smaller  than  S.  I. 
scricatus:  color  darkest  of  the  latinmnus  group;  skull  sliort  and  high, 
broad  interorbitixlly  and  through  mastoids;  rostrum  short  and  wide. 

Color. — Type,  in  worn  and  somewhat  faded  winter  pelage:  Upper- 
ports  between  fuscous  and  fuscous-black;  underparts  more  grayish, 
stained  on  the  throat  and  chest  with  Dresden  brown.  Topotype, 
m  fresh  summer  pelage:  Upperparts  fuscous-black;  underparts  dark 
mouse  gray. 

Skull. — Short  and  liigh,  no£  much  depressed  postorbitally,  broad 
interorbitally  and  thi-ough  the  mastoids;  posterior  base  of  zygoma 
with  a  small  inconspicuous  process  on  outer  lateral  margin;  rostrum 
short  and  wide;  angle  of  mandible  short  and  heavy.  The  skull  of 
grinnelli  is  about  the  size  of  large  skulls  of  S.  I.  occultus,  but  differs 
from  them,  in  its  higher  braincase,  its  shorter  and  much  broader 
rostrum,  and  in  being  much  wider  interorbitally  and  through  the 
mastoids.  It  is  much  smaller  and  relatively  shorter  and  wider  than 
the  skull  of  either  S.  I.  latimanus  or  S.  I.  sericatus. 

Measurements. — Type  (adult  male):  Total  length,  156;  tail  verte- 
brse,  31;  hind  foot,  21.  Topotype  (adult  female) :  Total  length,  158; 
tail  vertebrae,  36;  hind  foot,  20.5  Slcull:  Type  (adult  male) :  Greatest 
length,  33;  palatilar  length,  13.1;  mastoidal  breadth,  17;  intororbital 
breadth,  7.8;  maxillary  tooth  row,  10.4;  mandibular  molar-premolar 
row,  10.  SkuU  of  topotype  (adult  female):  Greatest  length,  32.2; 
palatilar  length,  12.8;  mastoidal  breadth,  16.4;  interorbital  breadth, 
7.8;  maxillary  tooth  row,  10.3;  mandibular  molar-premolar  row,  9.9. 

Remarks. — This  form  is  a  well-marked  subspecies  which  can  be 
separated  from  S.  I.  occultus  either  by  skin  or  skuU  characters.  Inter- 
gradation  with  occultus  probably  occurs  in  the  region  north  or  west 
of  Owens  Lake;  a  very  slight  indication  of  such  intcrgradation  is 
noticeable  in  specimens  of  occultus  from  Olancha.  The  topotype 
is  peculiar  in  that  the  left  upper  tooth  row  contains  u  supernumerary 
premolar,  apparently  the  one  immediately  posterior  to  the  canine 
and  probably  derived  from  the  anlage  of  the  first  premolar.  As  is 
the  case  in  some  specimens  of  S.  townsendii,  previously  mentioned, 
this  is  especially  interesting,  since  it  gives  this  individual  one  more 
tooth  than  the  theoretically  complete  mammalian  dentition  of  44 
teeth. 

Specimens  examined. — Two,  from  typo  locality.' 


»  Collection  Mus.  Vert.  Zool.,  Univ.  California. 
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SOAPANUS  LATIMANUS  SERICATUS  Jackson. 

YosEMiTE  Mole. 

(PI.  IV,  fig.  7;  PI.  VI,  fig.  16.) 

Scapanm  latimanus  sericatus  Jackson,  Proc.  Biol.  Soc.  Washington,  vol.  27,  p.  55, 
March  20,  1914. 

Type  locality. — Yosemite,  Yosemite  Valley,  Mariposa  County,  Cali- 
fornia. 

Type  specimen. — No.  109548,  U.  S.  Nat.  Mus.,  Biological  Survey 
collection;  9  adult,  skin  and  skull;  collected  August  20,  1901,  by 
W.  K,  Fisher. 

Geographic  range. — Yosemite  region,  Mariposa  County,  Cal. 

General  cTiaracters. — Smaller  than  S.  I.  latimanus,  darker  and  more 
grayish  in  fresh  pelage;  larger  and  darker  than  S.  I.  occultus  or  S.  I. 
minusculus;  claws,  especially  of  fore  feet,  longer  and  more  slender 
than  those  of  latimanus;  skull  relatively  long,  narrow,  and  fiat. 

Color. — Fresh  summer  pelage:  Upperparts  fuscous-black;  under- 
parts  more  grayish,  dark  mouse  gray.  Worn  summer  pelage:  Upper- 
parts  glossy  olive-brown,  underparts  slightly  paler. 

STcull. — Relatively  long,  narrow,  especially  through  mastoids; 
smaller  than  that  of  S.  I.  latimanus;  larger  than  that  of  ^S*.  Z.  occultus, 
S.  I.  minusculus,  or  S.  I.  grinnelli;  about  equal  in  length  to  that  of 
S.  I.  dilatus,  but  much  narrower,  and  not  so  high  through  the  brain- 
case. 

Measurements. — Two  adult  females,  type  and  virtual  topotype: 
Total  length,  165,  171;  tail  vertebras,  36,  34;  hind  foot,  21,  22.  Slcull: 
SkuUs  of  two  adult  females,  type  and  virtual  topotype:  Greatest 
length,  34.3,  34;  palatilar  length,  13.3,  13.7;  mastoidal  breadth, 
16.2,  15.9;  interorbital  breadth,  7.2,  7.5;  maxillary  tooth  row,  11, 
10.8;  mandibular  molar-premolar  row,  10.4,  10.4. 

Bemarlcs. — The  skulls  of  the  type  and  topotype  ^  of  sericatus  show 
minor  differences,  but  in  essential  features  they  are  remarkably  alike. 
They  are  very  unlike  the  skuU  of  S.  I.  minusculus,  being  distinctly 
larger,  and  with  different  proportions.  The  subspecies  sericatus  is 
intermediate  in  size  between  S.  I.  latimanus  and  S.  I.  occultus,  and  ia 
fresh  pelage  is  darker  than  either.  The  type  of  sericatus  is  mostly  in 
worn  summer  pelage,  fresh  pelage  appearing  on  the  abdomen  and 
flanks;  the  topotype  is  in  fresh  summer  pelage.  An  adult  male  from 
Bower  Cave,  Mariposa  County,  is  not  typical  of  the  subspecies;  it 
has  a  shorter  tail  than  specimens  from  the  Yosemite  Valley,  and 
the  skull  is  flatter  and  wider  through  the  braincase  than  that  of  typical 
sericatus. 

Specimens  examined. — Total  number,  3,  as  follows: 

.California:  Bower  Cave,  1;  Yosemite  (type  locality),  1;  Yosemite  Valley,  1.^ 

'  « 

1  No.  12980,  Mus.  Vert.  Zool.,  Univ.  California.        2  Collection  Mus.  Vert.  Zool.,  Univ.  California. 
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SCAPANUS  LATIMANUS  MINUSCULUS  Bangs. 

Sierra  Mole. 

(PI.  IV,  fig.  8;  PI.  VI,  fig.  17.) 

Scapanns  califomiats  mimisculits  Bangs,  Proc.  New  England  Zool.  Club,  vol.  1,  p.  70, 
July  31,  1899. 

Scapanus  latimanus  minusculus  Miller,  U.  S.  Nat.  Mua.,  Bui.  79,  p.  10,  December  31, 
1912. 

Type  locality. — Fyffe,  El  Dorado  Comity,  California. 

Type  specimen. — No.  9189,  Mus.  Comp.  Zool.,  Harvard  College, 
Bangs  collection;  9  young  adult,  skin  and  skull;  coUectod  July  15, 
1897,  by  W.  W.  Price  and  E.  M.  Nutting. 

Geographic  range. — Known  only  from  type  locality. 

General  characters. — Similar  in  size  and  color  to  S.  I.  occultus,  pos- 
sibly very  slightly  larger;  skuU  liigher  and  narrower  through  brain- 
case  than  that  of  occultus;  mferior  mandibular  notch  very  shallow, 
the  angle  of  mandible  bemg  much  shorter  than  in  occultus. 

Color. — Type,  in  summer  pelage:  Upperparts  hair-brown;  undor- 
parts  deep  mouse  gray. 

Skull. — Much  like  that  of  S.  I.  occultus,  but  braincase  narrower, 
higher,  and  more  rotund;  inferior  mandibular  notch  very  shallow, 
much  shallower  than  in  occultus;  angle  of  mandible  short  and  weak. 

Measurements. — Type  (young  adult  female):  Total  length,  160;  tail 
vertebras,  31;  hind  foot,  21.  Shull:  Type  (young  adult  female): 
Greatest  length,  31.9;  palatilar  length,  12.6;  mastoidal  breadth, 
15.3;  interorbital  breadth,  7.1;  maxillary  tooth  row,  10;  mandib- 
ular molar-premolar  row,  9.7. 

Remarlcs. — The  type  and  only-known  specimen  of  minusculus  is  a 
female,  barely  adult,  the  status  of  which  can  not  be  determined  until 
more  specimens  are  obtained  from  the  typo  locality.  The  essential 
differences  from  S.  I.  occultus  are  in  the  skull,  which  is  relatively 
narrower  and  higher  and  with  the  inferior  mandibular  notch  very 
shallow;  the  hind  foot  is  longer  than  that  of  occultus.  This  form, 
however,  seems  to  be  isolated  from  occultus  by  the  interception  of 
sericatus.  In  color  the  type  of  minusculus  is  much  like  some  speci- 
mens of  S.  I.  dilatus. 

Specimen  examined. — One,  the  type. 

SCAPANUS  LATIMANUS  DILATUS  True. 

Klamath  Mole. 

(PI.  rV,  fig.  9;  PI.  VI,  fig.  18.) 

Scapanus  dilatus  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  17,  p.  242,  April  26,  1894. 
Scapanus  trvLci  Merriam,  Proc.  Biol.  Soc.  Washington,  vol.  11,  p.  102,  April  26,  1897. 

Type  locality,  Lake  City,  Modoc  County,  California. 
Scapanus  Iruii  (sic)  Elliot,  Field  Columb.  Mus.,  publ.  105,  zool.  soriea,  vol.  6,  p.  469, 

1905. 
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Tyfe  locality. — Fort  Klamath,  Klamath  County,  Oregon. 

Type  specimen. — No.  186628,  U.  S.  Nat.  Mus.,  Merriam  collection; 
adult,  sex  unknown,  skeleton;  collected  in  1883  by  Charles  E.  Bendire. 

Geographic  range. — South-central  Oregon  and  Upper  Sonoran  and 
Transition  Zones  of  northeastern  California  and  adjacent  parts  of 
Nevada. 

General  cJiaracters. — Similar  to  S.  I.  latimanus,  but  much  paler  and 
averaging  shghtly  smaller;  skull  shorter,  higher,  and  more  rotund 
than  in  latimanus. 

Color. — Summer  pelage:  Upperparts  mouse  gray,  light  drab,  or 
drab,  in  some  specimens  becoming  more  brownish  on  the  nose; 
underparts  neutral  gray,  mouse  gray,  or  smoke  gray,  sometimes 
tinged  with  Hght  drab  and  occasionally  staiaed  in  midventral  line 
with  Dresden  brown. 

SJcull. — Smaller  than  that  of  S.  I.  latimanus  or  S.  I.  alpinus,  rela- 
tively shorter,  higher  through  the  braincase,  and  relatively  wider 
through  the  mastoids.  About  equal  in  length  to  the  skuU  of  S.  I. 
sericatus,  but  relatively  much  wider  and  higher  through  the  brain- 
case. 

Measurements. — Two  adult  males  from  McCloud,  Cal.:  Total 
length,  178,  170;  tail  vertebra,  36,  42;  hind  foot,  21,  21.  SlcuU: 
Type  (sex  unknown):  Greatest  length,  34.3;  palatilar  length,  13.6; 
mastoidal  breadth,  16.8;  interorbital  breadth,  7.8;  maxillary  tooth 
row,  10.4;^  mandibular  molar  premolar  row,  10.3.  Skulls  of  two 
adult  males  from  McCloud,  Cal.:  Greatest  length,  34.7,  35.2;  palatilar 
length,  13.2,  13.7;  mastoidal  breadth,  17.3,  17.3;  interorbital  breadth, 
7.8,  7.9;  maxillary  tooth  row,  9.8,  10.3;  mandibular  molar  premolar 
row,  9.5,  9.5. 

Remarlcs. — True  based  his  description  of  this  form  entirely  upon 
the  cranial  characters  of  a  specimen  with  abnormal  dentition,  there 
being  ia  the  type  only  three  maxillary  premolars.  Later  he  placed 
the  name  in  synonymy^  under  Scapanus  calif ornicus  {  =  S.  I.  lati- 
manus). The  skull  of  the  type,  however,  is  relatively  shorter  and 
broader  than  that  of  typical  latimanus.  Unfortunately  the  exact 
color  of  the  mole  found  at  Fort  Klamath,  Oreg.,  is  not  known,  there 
beiug  no  skins  available  from  that  locality;  two  alcoholics  from  the 
type  locahty,  however,  seem  to  indicate  that  the  animal  is  pale, 
like  the  mole  of  northeastern  Cahfornia;  from  a  geographic  view 
point  this  is  what  one  would  anticipate;  specimens  from  Ashland 
and  Fremont,  Oreg.,  are  pale,  hke  specimens  from  northeastern 
California,  and  those  from  Ashland  have  skulls  inseparable  from 
the  skull  of  the  type  of  dilatus.  The  type  of  Scapanus  truei  Mer- 
riam, which  is  now  placed  in  synonymy  imder  dilatus,  is  a  rather 


'  Upper  tooth  formiila  abnormal:  i.  3,  c.  1,  pm.  3,  m.  3. 
2  True,  F.  W.,  Proc.  V.  S.  Nat.  Mus.,  vol.  19,  p.  52,  1896. 
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young  adult  collecled  at  Lako  City,  Modoc  County,  Cal.;  in  the 
original  description  Mcrriani  mentions  the  following  cranial  and 
dental  characters: 

Skull  siniiliir  to  that  of  S.  cali/omicus,  but  slightly  smaller,  with  narrower  palate 
and  decidedly  narrower  and  more  slender  rostrum.  Last  upper  premolar  with  a 
strongly  developed,  trenchant  inner  cusp,  not  present  in  calijomicxis} 

The  narro\mess  of  the  palate  and  rostrum  is  proba])ly  duo  in 
part  to  uumaturity;  the  skull  of  a  young  adult  female,  which  has 
been  removed  from  an  alcoholic  specimen  ^  from  Fort  Klamath, 
has  the  rostrum  as  narrow  as  that  of  the  type  of  truei  though  it  ia 
sUghtly  shorter.  The  presence  of  an  inner  cusp  on  the  last  upper 
premolar  is  not  of  diagnostic  A^alue.  In  any  large  series  of  Scapanus 
from  a  single  locality  tliis  cusplike  process  may  be  present  in  various 
stages  of  development  in  about  half  the  specimens;  it  appears  more 
frequently  in  skulls  of  young  individuals  and  seems  to  be  absorbed 
with  age.  In  the  type  of  truei  this  accessory  cusp  has  about  reached 
its  maximum  development,  yet  in  a  specimen  *  collected  as  nearby 
as  Cedarville,  Modoc  County,  there  is  a  barely  perceptible  trace  of 
a  cusp. 

Considerable  local  geographic  variations  are  observed  in  this 
form,  but  to  recognize  them  by  subspecific  names  would  only  be  con- 
fusing. With  a  large  series  of  specimens  available  from  each  of  many 
locaUties  it  would  be  possible  to  learn  more  of  the  extent  and  rela- 
tionships of  these  variations.  Specimens  from  the  upper  Sacra- 
mento Valley  show  intergradation  with  >S'.  I.  latiinanus,  the  color 
darkening  and  the  skulls  becoming  larger  and  more  elongate.  A 
specimen  from  Fremont,  Oreg.,  has  certain  cranial  characters 
which  suggest  that  dilatus  may  possibly  intergrade  with  S.  o. 
scTiefferi  in  central  Oregon. 

Specimens  examined. — Total  number,  44,  as  foUows: 

California:  Auburn,  1;*  Baird,  1;  Bald  Mountain,  ];  Cedarville,  1;*  Chico,  1; 
Fort  Crook,  1;  Ilayden  Hill,  1;  Lake  City,  1;  McCloud,  2;  McCloud  River, 
1;'  Millford,  2;  Mosquito,  El  Dorado  County,  1;"  Mount  Shasta,  1;  Nevada 
City,  1;  Parker  Creek,  Warner  Mountains,  1;'  Plumaa  County,  1;'  Pratt- 
ville,  1;  Quincy,  4;  Red  Point,  1;*  Round  Mountain,  Shasta  County,  1; 
Sisson,  6;''  Susanville,  4;*  Tower  House,  Shasta  County,  1.' 

Nevada:  Holbrook,  1. 

Oregon:  Ashland,  3;  Fort  Klamath  (type  locality),  3;  Fremont,  1. 

>  Merrlam,  C.  n.,  Proc.  Biol.  Soc.  Wa.shfngton,  vol.  11,  p.  102,  1897. 
»  No.  18C627,  U.  S.  Nat.  Mus.,  Merrlam  collection. 
»  No.  10723,  Mus.  Vcrt.  Zool.,  UnJv.  California. 

*  Collftction  Stanford  Univ. 

'  CoUfiction  Mus.  Vert.  Zool.,  Univ.  California. 
•Collrjctlon  Am';r.  Mus.  Nat.  Hist. 

•  Collection  Carnegie  Mus. 
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SCAPANUS  LATIMANUS  ALPINUS  Merriam. 
Mount  Mazama  Mole. 
Scapaniis  alpinusMemzm,  Pi'oc.  Biol.  Soc.  Washington,  vol.  11,  p.  102,  April  26, 1897. 

Type  locality. — Crater  Lake,  Mount  Mazama,  Klamath  County, 
Oregon;  altitude  about  7000  feet. 

Type  specimen. — No.  79967,  U.  S.  Nat.  Mus.,  Biological  Sui-vey 
collection;  <?  adult,  skin  and  skull;  collected  August  18,  1896,  by 
Vernon  Bailey. 

Geographic  range. — Kiiown.  only  from  type  locality. 

General  cTiaracters. — About  the  size  of  large  specimens  of  S.  I.  lati- 
manus,  but  much,  paler;  hind  foot  large;  indistinguishable  in  color 
from  S.  I.  dilatus,  but  larger;  skull  like  that  of  large  specimens  of 
latimanus,  and  much  larger,  flatter,  and  relatively  longer  and  narrower 
than  that  of  dilatus. 

Color. —  Worn,  summer  pelage  (type).*  Upperparts  mouse  gray: 
underparts  (much  worn)  deep  mouse  gray;  faded  unworn  pelage  on 
throat  and  chest  with  a  distinct  buffy  sheen. 

STtuU. — Similar  to  that  of  S.  I.  latimanus;  indistinguishable  from 
skulls  of  large  adult  males  of  latimanus. 

Measurements. — Type  (adult  male):  Total  length,  188;  tail  verte- 
brae, 38;  hind  foot,  24.5  SJcuU:  Type  (adult  male):  Greatest  length, 
36.9;  palatilar  length,  14.6;  mastoidal  breadth,  17;  interorbital 
breadth,  7.9;  maxillary  tooth  row,  11.4;  mandibular  molar-premolar 
row,  11.3. 

Beniarks. — ^The  subspecies  alpinus  is  a  poorly  differentiated  form 
having  the  color  of  ;S^.  Z.  dilatus  and  the  size  and  skuU  proportions  of 
large  specimens  of  S.  I.  latimanus;  it  is  not  strictly  intermediate 
between  these  two  forms,  however,  smce  specimens  of  latimanus 
from  southwest  of  Klamath  Lake  do  not  reach  the  maximum  size. 
The  type  is  a  very  old  male  with  much- worn  teeth;  the  skull  is  flat- 
tened by  age  and  the  cusps  of  the  teeth  are  reduced  through  wear 
and  absorption. 

Specimen  examined. — One,  the  type. 

SCAPANUS  ANTHONYI  Allen. 
'  Anthony's  Mole. 
(PI.  lY,  fig.  10;  PI.  V,  figs.  4,  4a;  PI.  A'l,  fig.  19.) 
Scapanus  anthonyi  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.,  vol.  5,  p.  200,  August  18,  1893. 

Type  locality. — San  Pedro  Martir  Mountains,  Lower  California; 
altitude  7000  feet. 

Type  specimen. — No.  ffifj  Amer.  Mus.  Nat.  Hist.;  s  adult,  skin 
and  skull;  collected  May  8,  1893,  by  A.  W.  Anthony. 
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Geograpluc  range. — Known  only  from  typo  lociility. 

General  characters. — Size,  sniallost  of  the  gouus;  foot  and  liands 
small;  in  snporficial  appearance  much  like  S.  I.  occultus,  but  smaller 
and  darker;  skull  smaller  than  that  of  occultus,  flatter,  and  with 
relatively  shorter  rostrum;  jiremolai-s  |. 

Color. — Type:  Upperparts  between  fuscous  and  fuscous-black; 
underparts  hair-brown  to  fuscous. 

ShuU. — Suuillest  of  the  genus;  in  general  appearance  and  propor- 
tions similar  to  that  of  S.  I.  occultus,  but  sn\aller,  flatter,  and  with 
relatively  short<>r  rostrum;  each  of  the  parietals  of  occultus  has  a 
small  posterior  projection,  extending  between  the  interparietal  and 
the  mastoid,  which  is  not  present  on  the  parietals  of  the  type  of 
antlxonyi;  premolars,  -|. 

Measurements. — TyiJO  (adult  male):  Total  length,  135;  tail  verte- 
bra?, 26;  hind  foot  (measured  by  the  writer  from  relaxed  foot  of  dry 
skin),  17.  Skull:  Typo  (adult  male):  Greatest  length,  30.1 ;  palatilar 
length,  12;  mastoidal  breadth,  16.2;  in terorbital  breadth,  7;  maxil- 
lary tooth  row,  9.3;  mandibular  molar-premolar  row,  9. 

Remarlcs. — As  previous  descriptions  of  the  type  and  only-known 
specimen  of  anilwnyi  have  been  somewhat  inaccurate,  particular 
care  has  been  taken  in  the  present  description  and  measurements. 
Allen '  gave  the  breadth  of  the  interorbital  constriction  as  7.6 
mm.,  an  error  probably  due  to  inaccurate  measuring  instruments. 
Allen  (loc.  cit.)  claimed  that  the  fourth  premolar  on  one  side  was  • 
wanting  and  on  the  other  was  rudimentary;  Tnio  ^  in  a  footnote  states 
that  he  finds  "only  three  premolars  on  either  side,"  but  elsewhere 
(loc.  cit.,  p.  51)  gives  the  premolar  formula  as  f.  As  a  matter  of 
fact,  the  premolar  formula  is  f ;  True  has  correctly  indicated  this  in 
his  sketch  (loc.  cit.,  pi.  3,  fig.  6)  of  the  mandible.  It  is  not  the  fourth 
premolar  that  is  lacking,  but  either  the  first  or  second,  probably  the 
first.  It  seems  possible  that  the  dentition  of  the  type  is  abnormal; 
however,  the  reduction  of  the  premolars  by  one  occurs  uniformly  in 
each  tooth  row.  It  will  be  impossible  to  know  the  exact  status  of 
the  form  until  more  specimens  are  available  from  the  region  of  the 
type  locahty.  Full  specific  rank  is  here  given  the  form  because  of  the 
absence  of  evidence  showing  intergradation  with  the  nearest  geo- 
graphic neighbor,  S.  I.  occultus.  The  type  of  anthonyi  is  a  fully  adult 
male,  and  if  it  represents  an  average  specimen  of  the  forna,  its  size 
and  color  alone  arc  sufficient  characters  by  which  to  separate  it  from 
occultus. 

Sjjecimen  examined. — One,  the  type. 


•  Allen,  J.  A.,  Bui.  Amer.  Mus.  Nat.  Hist.,  vol.  5,  p.  200,  1893. 
«True,  F.  W.,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  63,  1890. 
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Genus  PABASCALOPS  True. 


Parascalops  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  27,  p.  242,  April  26,  1894. 
Perascahps  Beddard,  Cambridge  Nat.  Hist.,  vol.  10,  p.  518,  1902. 

Type  species. — Scalops  hreweri  Bachman. 

Geographic  range. — Southeastern  Canada  and  northeastern  United 
States  from  southern  New  Brunswick,  southern  Quebec,  and  eastern 
Ontario,  south  to  northeastern  Ohio  and  southern  Pennsylvania,  and 
in  the  Appalachian  Mountains  to  western  North  Carolina  (fig.  13). 

External  cTmracters. — Body  robust,  not  much  depressed;  tail  short 
(relatively  longer  than  in  Scalopus),  round,  thick,  and  fleshy,  slightly 
constricted  at  base, 
annulated,  densely 
covered  with  rather 
long,  coarse  hairs 
(fig.  14).  Head  co- 
noidal,  depressed. 
Nose  developed  into 
a  conical  snout 
(shorter  than  in  Sca- 
lopus or  Scapanus), 
with  a  superior  lon- 
gitudinal median 
groove  extending 
the  anterior  half  of 
its  length;  nostrils 
lateral,  crescentic, 
with  concavities  up- 
ward (fig.  15) .  Eyes 
minute,  concealed  m 
fur.  Auricular  ori- 
fices relatively  large. 
Legs  short.  Feet 
large,  fleshy,  sparse- 
ly haired  above,  naked  below.  Fore  feet  handlike,  the  palms  as 
broad  as  long  (fig.  16).  Soles  of  hiud  feet  each  with  two  tubercles  and 
a  distinct  heel-pad  (fig.  17).  Toes  not  webbed.  Claws  of  fore  feet 
broad,  flat,  and  heavy;  those  of  hind  feet  relatively  short  and  slender. 
Fur  dense,  soft,  and  silky  (coarser  than  in  Scalopus  or  Scapanus),  the 
hairs  nearly  equal  in  length,  producing  a  velvetlike  pelage.  Mammae, 
8:  latero-pectoral,  2-2;  latero-abdominal,  1-1;  inguinal,  1-1. 

Slceletal  cJiaracters. — Clavicle  relatively  longer  and  weaker  than  in 
Scalopus  or  Scapanus,  length  about  equal  to  breadth,  penetrated 
antero-posteriorly  by  a  foramen  near  the  inferior  border.  Humerus 


Fig.  13. 
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-Geograpliic  range  of  the  species  Parascalops  hreweri. 
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heavj*,  about  two-thirds  as  broad  as  long.  Pelvis  narrow,  bones  of 
opposite  sides  not  touching  under  acetabula;  no  osseous  bridges  eon- 
nectmg  sacnxl  vertebno  with  ischium.  Superior  surface  of  last  sacral 
vertebra  with  a  small,  cuneate,  longitudmal  process.  Os  falciformo 
short,  reaching  proximal  end  of  fli"st  metacarpal;  broad  and  triangular 
at  base,  abruptly  tapermg  mto  a  narrow  apical  process. 

Skull  conoidal  (less  so  than  in  Scolopits),  flat  (loss  so 
than  in  Scalopus  or  Sea pamis),  somewhat  elongate,  with 
moderately  broad  braincase,  slightly  constricted  mter- 
orbitall}'-.  Mastoids  moderately  heavy.  Interparietal 
moderatel}^  large  (smaller  than  in  Scapanus,  larger  than 
in  (ScoZo^jws),  somewhat  rectangular,  breadth  about  oue- 
thii'd  the  length,  emarginate  posteriorly  and  usually 
anteriorl}^  also,  with  a  posterior  median  projection. 
Frontal  region  depressed;  frontal  sinuses  moderately 
swollen.  Rostrum  moderately  long;  anterior  ends  of 
premaxillsQ  slightly  thickened  and  extending  beyond 
nasals,  forming  a  truncate  notch  anterior  to  nasals. 
Anterior  nares  oiDening  forward.  Zygomata  moder- 
ately long,  relatiyely  heavy,  considerably  out-curved, 
B2020-103  posterior  end  attached  about  mediallj'^  on  squamosal. 
Fig.  i4.-Tau  of  Foramen  magnum  oval,  of  moderate  size.  Infraorbital 
Parascaiops  brae-  foramen  relatively  small  (about  as  in  Scapanus),  the 
180618,  u.  s.  Nat!  plato  forming  its  outer  wall  moderately  broad  (rela- 
Mus.,  Merriam  tively  broader  than  in  Scalopus  or  Sca2)anus).  Audital 
Locust  Grove,  buUsB  incomplete;  no  auditory  meatus.  External 
N-Y.  pterygoid  region  moderate^  inflated  (less  so  than 

in  Scapanus)  both  posteriorly  and  anteriorly.  Mesopterygoid  space 
relatively  long  and  narrow,  the  sides  nearly  straight  and  slightly 
converging  posteriorly.  Palate  moderately  elongate,  relatively  nar- 
row, terminating  opposite  posterior  edge  of  last  molar;  posterior 
border  of 
palate  emar- 
ginate, with- 
out spine  or 
notch.  An- 
terior pala- 
tine f  0  r  a  - 
mod- 


mma 
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Fio.  1.0.— Snout  of     brcweri  (XIJ).   Individual  referred  to  in  fig.  14. 


erate  (relatively  larger  than  m  Scapanus),  oval;  first  pair  of  poste- 
rior palatine  foramina  moderate,  oval  to  elliptical;  second  pair, 
minute  or  obsolete.  Horizontal  ramus  of  mandible  moderately  heavy, 
curved  upward  at  post(!rior  end  and  domiward  at  anterior  end;  coro- 
noid  elongate,  quadrate,  truncate,  directed  slightly  forward;  angle  of 
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mandible  relatively  weak  (about  size  of  coronoid) ;  inferior  mandibu- 
lar notch  broad  and  shallow. 

Dental  characters. — First  upper  incisor  short,  broad,  and  flat,  with 
a  distinct  small  external  accessory  cusp;  second  and  third  upper 
incisors,  upper  canine,  and  first,  second,  and  third  upper  premolars 
simple,  conical,  of  moderate  size,  subequal  (except  canine  which  is 
larger),  about  half  as  high  as  first  incisor;  fourth  premolar  much 
larger  than  third,  with  anterior  cusp,  and  with  narrow  interior  basal 
ledge  sHghtly  bilobed.  Upper  molars  W-shaped  in  transverse  sec- 
tion, with  an  internal  basal  shelf  distinctly  trilobed  in  first  and  sec- 
ond premolars  and  indistinctly  bilobed  in  the  third;  second  molar 
slightly  smaller  than  first,  the  third  much  smaller  than  second. 

First  lower  iucisor  small,  simple,  slightly  flattened;  second  lower 
incisor  larger  than  first,  conical,  somewhat  caninelike;  third  lower 


B2022-103  B2023-103 
Fig.  16.— Fore  foot  of  P.  6rcii)eri  (XIJ).   Individual  referred  Fig.  17.— Hind  foot  of  P.  breweri 

to  in  fig.  14.  .  (Xl|).   Individual  referred  to  in 


fig.  14. 

incisor  small  (about  size  of  first),  conical.  Lower  canine,  and  first, 
second,  and  third  lower  premolars  essentially  similar  to  third  incisor. 
Fourth  premolar  about  one-third  larger  than  third,  the  posterior  base 
with  a  small  cuspUke  shelf  or  heel.  Lower  molars  M  -shaped  in  trans- 
verse section,  both  antero-  and  postero-internal  cusps  bilobed; 
first  and  second  molars  each  with  a  postero-internal  basal  accessory 
cusp;  second  and  third  molars  each  with  an  antero-internal  basal 
accessory  cusp;  first  and  second  molars  subequal,  the  third  much 
smaller.    Dentition:  i.  f ;  c.  j-;  pm.  f ;  m.  f ;  total  44. 

PARASCALOPS  BREWERI  (Bachman). 

Hairy-Tailed  Mole. 

(PI.  IV,  fig.  11;  PI.  V,  figa.  5,  5a;  PL  VI,  fig.  20.) 

Talpa  Europsea  Harlan  (nec  Talpa  europxa  Linnaeus,  1758),  Fauna  Amer.,  p.  43,  1825. 
Talpa  americana  Harlan  (Bartram  ms.)  (misidentified  with  Talpa  europsea  Linnaeus, 

1758),  Fauna  Amer.,  p.  43,  1825. 
Scalops  Breweri  Bachman,  Boston  Journ.  Nat.  Hist.,  vol.  4,  p.  32,  1842. 
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[5fa;>ani/.s]  fereu-mPomol,  Archiv.  ScL.  Physiquoset  Nat.,  tome 9,  p.  247, 1848. 

T[alpa]  rcposta  Lo  Conto,  Troc.  Acad.  Nat.  Sci.  Thiladelphia,  vol.  6, 1853,  p.  327,  1854. 

Typo  locality  unknown. 
Tialpa]  Braieri  Le  Conto,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  vol.  6, 1853,  p.  327, 1854. 
Scapanus  americanus  Couos  (based  erroneously  on  Talpa  amcricana  Harlan  [Bartram 

ms.],  1825,  qui  Talpa  curopxa  Liunreus,  1758),  Amer.  Nat.,  vol.  13,  p.  190, 1879, 
Scaphanus  (sic)  breweri  Hemck,  Geol.  &  Nat.  Hist.  Surv.  Minnesota,  Bui.  7,  p.  55, 

1892. 

Parascalops  breweriTme,  Proc.  U.  S.  Nat.  Mus.,  vol.  17,  p.  242,  April  26,  1894. 

Type  locality. — Marthas  Vineyard,  Massachusetts. 

Type  specimen. — None  loiown  to  exist. 

Geographic  range. — That  of  the  genus  (see  p.  77). 

General  characters. — Size  medium  (length  averaging  about  155 
mm.);  nostrils  lateral,  crescentic,  with  concavity  upward;  tail  short, 
thick,  densely  covered  with  hair;  color  dark;  usually  fuscous-black 
or  chsetura  black;  skull  fiat;  audital  buUaj  mcomplete;  rostrum 
slender;  first  upper  incisors  with  a  distinct  external  accessory  cusp. 

Color. — General  tone,  fuscous-black,  chajtora  black,  or  chjetura 
drab,  slightly  paler  and  more  grayish  on  undcrparts;  hairs  on  feet, 
and  usually  on  nose  and  tad,  more  brownish,  often  becoming  white 
in  old  adults ;  throat  and  undcrparts  sometimes  stained  with  Dresden 
bro\\*n  or  Saccardo's  umber.  The  color  in  study  skins  soon  fades  and 
becomes  slightly  brownish. 

STcull. — Size  medium  (length  about  32  mm.),  fiat,  depressed  post- 
orbitally,  especially  in  adults,  slightly  constricted  intcrorbitally; 
zygomata  moderately  heavy ;  pterygoids  small;  audital  bullae  incom- 
plete; auditory  meatus  absent;  rostrum  narrow;  dentition  niodcrate; 
first  upper  incisor  with  distinct  outer  secondary  cusp;  internal  edge 
of  second  upper  molar  trdobcd. 

Measurements. — Average  of  8  adult  males  from  Magnetic  City, 
N.  C:  Total  length,  149.5  (139-152);  tad  vertebra},  30  (23-36); 
hind  foot,  19.5  (18-20).  Average  of  2  adult  females  from  Lunen- 
burg, Mass.:  153  (153-153);  29.5  (27-32);  18.5  (18-19).  Skull: 
Average  of  10  skulLs  of  adult  males  from  Magnetic  City,  N.  C:  Great- 
est length,  32.4  (31-33.8);  palatilar  length,  12.6  (12.1-13.1);  mas- 
toidal breadth,  14.5  (13.9-15);  interorbital  breadth,  7.3  (7.1-7.5); 
maxillary  tooth  row,  9.9  (9.2-10.2);  mandibular  molar-premolar  row, 
9.5  (8.9-9.8) .  Skull  of  adult  female  from  Lunenburg,  Mass. :  Greatest 
length,  31.2;  palatilar  length,  12.2;  mastoidal  breadth,  14.3;  inter- 
orbital breadth,  7.2;  maxillary  tooth  row,  9.6;  mandibular  molar- 
I)remolar  row,  9.3. 

Remarks. — Jiartrara  was  apparently  the  first  to  recognize  this  form, 
lo  which  he  gave  the  manuscript  name  Talpa  amcricana.  Harlan ' 
placed  Talpa  amcricana  (Bartram  ms.)  in  synonymy  under  Talpa 
europsea  Liimaeus,  apparently  fading  to  distinguish  the  two  forms 


>  Harlan,  It.,  Fauiia  Amer.,  p.  43,  1825. 
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even  with  the  Bartram  manuscript  in  hand.  Bachman '  described  the 
species  in  1842  under  the  name  Scalops  breweri,  basing  his  description 
upon  a  specimen  "found  by  Dr.  L.  M.  Yale,  at  Martha's  Vineyard,  an 
Island  on  the  coast  of  New  England."  Coues,^  however,  m  1879  ap- 
phed  the  name  Scapanios  americanus  to  this  species  on  the  ground  that 
Harlan's  description  was  "appUcable  neither  to  Scalops  [  =  Scalopics] 
nor  to  Talpa"  and  that  "he  [i.  e.  Harlan]  really  had  in  view  an 
American  mole,  which  he  recognized  as  distinct,  both  generically  and 
specifically,  from  our  common  Scalops  aquaticus."  The  name  Talpa 
americana  Harlan  (Bartram  ms.),  however,  is  untenable  for  several 
reasons:  Harlan  placed  it  in  synonymy  under  Talpa  europsea  Lin- 
naeus (loc.  cit.) ;  Harlan  actually  misidentified  the  American  animal 
with  Talpa  europsca  Linnseus,  as  is  evident  from  his  mentioning  in 
his  introduction  a  species  of  mole  as  common  to  both  continents,^ 
and,  by  process  of  eliminating  those  species  which  he  distinctly  refers 
in  his  descriptions  to  an  American  distribution,  it  becomes  evident 
that  the  animal  he  meant  was  Talpa  europsea  Linnaeus ;  furthermore, 
Harlan's  description,  as  has  been  shown  by  True,*  is  a  translation, 
word  for  word  (with  a  very  few  omissions)  of  Desmarest's  ^  descrip- 
tion of  Talpa  europsea  Linnaeus. 

The  description  of  Talpa  reposta  Le  Conte  is  based  upon  a  specimen 
from  an  imknown  locality  and  seems  to  refer  to  a  specimen  of  Para- 
scalops  hreweri  with  shghtly  abnormal  teeth. 

The  hairy-tailed  mole  shows  remarkably  little  geographic  varia- 
tion, and  such  as  does  occur  is  obhterated  by  individual  variation. 
This  variation  is  manifest  mostly  in  size,  and,  in  adults,  size  variation 
may  reach  about  5  per  cent  below  or  above  the  average  at  a  given 
locality.  White  spots  and  blotches  on  the  ventral  parts  of  a  few 
specimens  of  yovmg,  as  well  as  of  adults,  indicate  an  occasional  tend- 
ency toward  partial  albinism.  In  extreme  old  age  the  skull  flattens 
and  becomes  much  depressed  postorbitally.  A  most  peculiar  change 
associated  with  old  age  is  that,  in  many  specimens  examined,  the 
hair  on  the  nose  and  tail  is  white;  in  other  specimens,  somewhat 
younger  but  distinctly  adult,  some  of  the  hairs  on  the  nose  and  tail 
are  normally  colored,  others  are  white.  This  peculiar  senile  variation 
is  not  confined  to  any  particular  region,  but  seems  to  be  more  preva- 
lent north  of  Pennsylvania. 

The  hairy-tailed  mole  is  rather  rare  and  local  in  distribution,  and 
difficidt  to  trap.  It  is,  therefore,  quite  probable  that  in  the  course 
of  time  its  known  geographic  range  may  be  extended  considerably. 

1  Bachman,  J.,  Boston  Joum.  Nat.  Hist.,  vol.  4,  p.  32,  1842. 

2  Coues,  E.,  Amer.  Nat.,  vol.  13,  pp.  189-190,  1879. 
>  Harlan,  R.,  Fauna  Amer.,  p.  viii,  1825. 

*  Trae,  F.  W.,  Proc.  TJ.  S.  Nat.  Mus.,  vol.  19,  p.  76,  1896. 
6  Desmarest,  A.  G.,  Manunalogle,  I'o  partie,  p.  160, 1820. 
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Bachmnn  '  lists  it  from  Georgia  but  does  not  mention  any  speci- 
men or  definite  locality.  The  writer  has  seen  only  three  specimens 
from  Canada:  One  from  Quebec,  Quebec,  is  in  the  United  States 
National  Museum;  another,  a  flat  skin  without  sladl,  was  collected 
at  Meaches  Lake,  Quebec,  and  is  in  the  Victoria  Memorial  Museum 
at  Ottawa;  the  thu-d  is  a  skeleton  collected  at  Saint  Catharines, 
Ontario,  and  is  in  the  exhibition  cases  of  the  United  States  National 
Museum.  Chamberlain  -  records  seeing  a  specimen  from  Charlotte 
Coimty,  New  Bnmswick.  Specimens  have  been  collected  in  Ontario, 
"near  Ottawa,"*  and  at  Guelph*  and  Acton. ^  Nash"  records  speci- 
mens from  several  coimties  in  Ontario,  but  mentions  no  specific 
localities. 

Specimens  examined. — ^Total  number,  129,  as  follows: 

Connecticut:  West  Winsted,  1. 

Maine:  Lake  Umbagog,  1. 

Massachusetts:  Harvard,  1;'  Lunenburg,  3. 

New  Hampshii-e:  Dublin,  1;  Ossipee,  1;  Webster,  2.* 

New  York:  Elizabeth  town,  1;^  Lake  George,  7;  Lansing,  3        Locust  Grove,  16; 

Oswego,  1;'°  Plateau  Mountain,  Catskills,  1;  Peterboro,  3;  Waterville,  1. 
North.  Carolina:  Magnetic  City,  foot  of  Roan  Mountain,  31;  Roan  Mountain 

(altitude  3000  feet),  1. 
Ohio:  Cleveland,  1;  Ellsworth,  2;  Ravenna,  3.'" 
Ontario:  St.  Catherines,  1. 

Pennsylvania:  Allegheny  County,  1;  Brownsburg,  1;"  Camot,  1;'^  Erie,  1;'° 
Leasuresville,  9;  New  Lexington,  1;    Ohiopyle,  1;    Pittsburgh,  4;  Warren, 

Quebec:  Meaches  Lake,  Wright  County,  1;''  Quebec,  1. 

Vermont:  East  Wallingford,  5." 

Virginia:  Mountain  Lake,  1;  Mount  Rogers,  1. 

West  Virginia:  Cranberry  Glades,  1;  Franklin,  1;  Traveller's  Repose,  1;  Wet- 
zel County,  1;  '^liite  Sulphur  Springs,  15^^- 

Genus  CONDYLURA  Illiger. 

Condijlura  Illiger,  Prod.  Syst.  Mamm.  ct  Avium,  p.  125,  1811. 

Talpaxorcx Schinz,  Cuvier'sThierreich,  vol.  1,  p.  191, 1821.  Nec TalpasorexLeason,  1827. 
Astromyctcr  Harris,  Amer.  Journ.  Sci.  and  Arts,  vol.  9,  p.  400,  June,  1825  (from 

Machias,  Me.,  "Star"  [newspaper]). 
Rhinaster  Wagler,  Nat.  Syst.  Amphib.,  p.  14,  1830. 
Condytura  Todd,  Cyclopaedia  Anat.  and  Physiol.,  vol.  2,  p.  994,  1839. 

1  In  'White,  G.,  Statistics  of  the  State  of  Georgia,  Fauiia  and  Flora,  p.  4,  1849. 

-  Chamberlain,  M.,  Bui.  Nat.  Hist.  See.  New  Brunswick,  no.  3,  p.  39,  1881. 

3  Whiteaves,  J.  F.,  Ann.  Rept.  Dept.  Interior  Canada  for  1888,  part  3  (Geol.  Surv.),  p.  30,  1880. 

<  Goldie,  A.,  Ontario  Nat.  Sci.  Bui.,  No.  3,  p.  40,  1907. 

»  Moore,  T.  J.,  Ontario  Nat.  Sci.  Bui.,  No.  3,  p.  41,  1907. 

« Nash,  C.  W.,  Check-  List  of  Vertebrates  of  Ontario,  p.  20,  1906. 

'  Collection  of  Hartley  H.  T.  Jackson. 

8  Collection  Mus.  Comp.  Zool.,  Harvard  College. 

»  CoUection  Field  Mus.  Nat.  Hist. 

'» Colloction  Amer.  Mus.  Nat.  Hist. 

"  Collection  Acad.  Nat.  Sci.  Philadelphia. 

"  Collection  Carnegie  Mus. 

"  Collection  Victoria  Mem.  Mus. 

H  Collection  of  D.  E.  Kent,  Rutland,  Vermont. 
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Astromyctes  Gray,  List  Spec.  Mamm.  Brit.  Mus.,  p.  76,  1843. 
Astromydes  BIytli,  Cat.  Mamm.  Asiat.  Soc.  Mus.,  p.  87,  1863. 
Condylus  Van  Hyning,  Science,  n.  s.,  vol.  38,  p.  243,  Aug:ust  15,  1913. 

Type  species. — Sorex  cristatus  Linnseus. 

GeograpMc  range. — Southeastern  Canada  and  northeastern  United 
States,  from  southern  Labrador,  central  Quebec  and  Ontario,  and 


B2024-103 

Fig.  18. — Geographic  range  of  the  species  Condylura  crisiata. 


southeastern  Manitoba,  south  to  northeastern  Illiaois  and  northern 
Indiana  and  Ohio;  in  the  Atlantic  coast  region  south  to  Virginia 
(Dismal  Swamp)  and  Georgia  (Marlow) ;  and  in  the  Appalachian  Moun- 
tains to  western  North  Carolina  (fig.  18). 

External  characters. — Body  semirobust,  not  much  depressed.  TaU 
relatively  long  (about  equal  in  length  to  body  without  head), 
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distinctJy  annulatcd,  scaled,  and  covered  with  coarse  blackish  hairs; 
in  summer  the  tail  is  slender,  slightly  depressed,  gradually  tapering 
apioally,  and  slightly  constricted  proximally;  in  winter  it  is  greatly 
enlarged,  thick  and  fleshy,  gradually  tapering  apically,  and  abruptly 
much  constricted  at  the  base  (fig.  19).  Head  narrow, 
not  much  depressed.  Snout  moderately  elongate,  ter- 
minating in  a  naked  disk  surrounded  on  its  margin  by 
a  fringe  of  twenty-two  nasal  processes  symmetrically 
arranged,  eleven  on  each  side  of  a  median  lino  (fig.  20). 
Nostrils  ncarlj''  circular,  situated  in  anterior  surface  of 
nasal  disk.  Eyes  small  (relatively  largo  for  Talpidaj; 
larger  than  in  Scalopus,  Scapanus,  or  Parascahps),  con- 
cealed in  fur.  Auricular  orifice  large.  Legs  short; 
weaker  than  in  ScalopxLfs,  Scapanus,  or  Paramilops. 
Feet  large,  not  especially  fleshy,  scaled,  scarcely  haired 
above,  naked  below.  Fore  feet  handlike,  the  palms  as 
broad  as  long,  toes  relatively  long;  first,  second,  third, 
and  fourth  toes  each  with  tlireo  flat,  triangular  pro- 
cesses on  outer  inferior  edge,  the  basal  process  on  the 
first  toe  bemg  small  and  inconspicuous.  Fore  claws 
relatively  long,  broad  (but  narrower  than  in  Scalopus, 
Scapanus,  or  Parascalops) ,  depressed,  the  superior  sur- 
face turned  obliquely  outward  (fig.  21).  Hind  feet  rel- 
atively long  and  narrow,  broader  apically  than  basally; 
a  large  depressed  triangular  plantar  tubercle  lies  near 
the  base  of  the  first  digit,  and  distally  and  inwardly  on 
the  sole  are  five  small  tubercles.  Hind  claws  relatively 
long,  lateraUy  compressed,  the  outer  surface  turned 
obliquely  upward  (fig.  22).  Toes  not  webbed.  Fur 
dense,  long,  and  silky  (relatively  coarser  than  in  Scalo- 
pus, Scapanus,  or  Parascalops) ;  some  of  the  hairs  longer 
and  coarser  than  the  major  portion,  which  forms  a  dis- 
tinct xmderfur.  Mamma?,  8:  latero-pectoral,  2-2; 
latero-abdominal,  1-1;  inguinal,  1-1. 

Sheletal  cJinracters. — Qaviclo  relatively  long  and  nar- 
row (for  Talpidai),  length  about  twice  the  breadth, 
slightly  concave  superiorly  and  convex  inferiorly,  not 
penetrated  by  a  foramen.  Humerus  about  two-thirds 
as  broad  as  long,  much  weaker  medially  than  in  Para- 
scalops. Pelvis  narrow,  bones  of  opposite  sides  not 
touching  under  acetabula;  no  osseous  bridges  connect- 
ing sacral  vertebrae  with  ischium.  Superior  surface  of 
last  sacral  vertebra  with  a  distinct,  flat,  deltoid,  longitudinal  process, 
Os  falciformo  small  but  distinct,  short,  reaching  proximal  end  of  first 
metacarpal;  moderately  broad,  not  much  tapering  distally. 

SkuU  long  and  narrow,  not  much  flattened,  with  relatively  high 
and   narrow  braincase,   not  constricted  interorbitaUy,  tapering 


B2025-103 

Fig.  19.— Tail  of 
Condylura  cruta- 
ta  (X  U).  Au- 
tumnal enlarge- 
mcntscarcely  be- 
gun. Ko.  144473, 
U.  S.  Nat.  Mus.; 
from  Egelston 
township,  Mus- 
kegon Count}', 
Mich.,  August  20, 
1906. 
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distally.  Mastoids  weak.  Interparietal  large,  broad,  irregularly  cres- 
centic,  anteriorly  deeply  emarginate  medially,  posteriorly  broadly 


B2020-103 

Fig.  20.— Snout  of  C.cristaia  (X  11).  Individual  referred  to  in  flg.  19. 

emarginate  with  a  posterior  median  projection.  Frontal  region  slop- 
ing ventrally  anteriorly;  frontal  sinuses  scarcely  swollen.  Rostrum 
long  and 
adults  with 
basal  supero 


narrow,  m 


Fig.  21.- 


-Fore  foot  of  C.  cristata  (X  11). 

fig.  19. 


B2027-103 
Individual  referred  to  in 


a  distinct 
median 
crest;  inf  ero-anterior 
ends  of  premaxillss  ex- 
tending much  beyond 
nasals;  supero-anterior 
ends  of  premaxiUse  bare- 
ly reaching  beyond  na- 
sals; nasals  in  adults 
terminating  anteriorly  in 
an  acute  median  point. 
Anterior  nares  opening  obliquely  upward.  Zygomata  short,  narrow, 
straight,  directed  obhquely  downward  anteriorly,  the  posterior  end 

well  forward  on  squamosal.  Fora- 
men magnum  elliptical,  large.  In- 
fraorbital foramen  very  large,  the 
plate  forming  its.  outer  wall  rela- 
tively very  narrow.  Audital  buUse 
incomplete;  no  auditory  meatus. 
External  pterygoid  region  scarcely 
inflated.  Mesopterygoid  space  long 
and  broad,  the  sides  converging  pos- 
teriorly (pterygoids,  however,  sHght- 
ly  diverging) .  Palate  elongate,  very 
narrow,  terminating  opposite  an- 
terior border  of  last  molar;  posterior 
border  of  palate  deeply  emargi- 
nate, frequently  with  a  median  spine.  Anterior  palatine  foramina 
minute;  posterior  palatine  foramina  very  large  and  conspicuous, 


B2328-103 

Fig.  22.— Hind  foot  of  C.  cristata  (X  IJ).  Indi- 
vidual referred  to  in  fig.  19. 
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the  first  pair  '  rcnifovm  or  clliptical-oval  and  about  twice  as  large  as 
the  second  pair  which  arc  iisually  olhptical.  Horizontal  ramus  of 
mandible  weak,  curved  upward  posteriorly,  straight  anteriorly;  coro- 
noid  moderately  long,  somewhat  broad,  but  relatively  weak,  erect, 
slightly  acute;  angle  of  mandible  very  long  and  slender  (much  longer 
and  narrower  than  coronoid),  the  inferior  edge  turned  inward;  in- 
ferior mandibular  notch  large  and  angular. 

Dental  characters. — Fii-st  upper  incisor  large,  scmiovate,  curved 
inward  and  directed  anteriorly;  second  upper  incisor  linear,  minute, 
Ijnng  close  under  base  of  first  incisor;  third  upper  incisor  Literal, 
large,  elongate,  caninelike,  with  a  small  postcro-basiil  tubercle  dis- 
appearing with  age.  Upper  canine  short  and  slender  (less  than  half 
dimeiisions  of  third  incisor),  conical.  First,  second,  and  tliird  upper 
premolars  small,  laterally  compressed,  successively  increasing  in  size 
posteriorly,  each  with  an  anterior  and  a  posterior  basal  tubercle; 
fourth  upper  premolar  similar  to  tliird,  much  larger,  with  an  interior 
basal  cusphke  process.  Upper  molars  W-shaped  in  transverse  sec- 
tion, with  an  interior  basal  shelf  having  an  indistinctly  tricuspidate 
edge;  first  and  second  molars  nearly  subequal,  the  third  much 
smaller. 

First  lower  incisor  moderate  in  size,  spatulate,  flat,  directed  ante- 
riorly; second  incisor  close  and  superior  to  first,  similar  in  shape, 
much  smaller  (about  half  as  large),  directed  anteriorly;  third  upper 
incisor  minute,  slightly  flattened  apicaUy,  curved  downward,  directed 
anteriorly.  Lower  canine  long,  slender,  curved  posteriorly,  with  a 
rather  large  posterior  basal  accessory  cusp  and  a  very  small  anterior 
one.  Lower  premolars  small  (successively  sliglitly  increasing  in  size 
posteriorly),  compressed  laterally,  each  with  a  well-developed  poste- 
rior cusplil<:c  heel  and  a  small  cusplike  development  (minute  in  the 
first  premolar)  of  anterior  portion  of  cingulum.  Lower  molars  M- 
shapcd  in  transverse  section,  laterally  compressed;  interior  shelf 
narrow,  tricuspidate,  the  median  cusp  indistinctly  bifid;  first  and 
third  molars  subequal,  the  second  slightly  larger.  Dentition:  i.  f; 
c.  \  ;  i^m.  :|  ;  m.  | ;  total  44. 

CONDYLURA  CRISTATA  (Liniiffiua). 

Star-Nosed  Mole. 

(PI.  IV,  fig.  12;  PI.  V,  figa.  6,  6a;  PI.  VI,  fig.  21.) 
Sorex  cmiaiiw  Linnajus,  Syst.  Nat.,  ed.  10,  vol.  1,  p.  53,  1758. 

Talpa  lonfjimudala  Erxlebon,  Reg.  Anim.,  p.  118,  1777.    Based  on  Pennant's  long- 
tailed  mole;  type  locality,  North  America. 
Talipa  Cristatxi  Zimmermann,  Specimen  Zool.  Geog.,  p.  496,  1777. 

'  It  may  be  that  these  large  palatine  vacuities  are  not  functional  foramina.  They  have  tho  position, 
however,  of  tho  flrst  pair  of  posterior  palatine  foramina,  and,  whatever  their  function,  they  are  of  consid- 
erable gen/;ric  diagnostic  importance. 
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Talpa  Caudata  Zimmennann  (nec  Talpa  caudata  of  Linnaeus  and  others),  Specimen 
Zool.  Geog.,  p.  497,  1777.  Based  on  Pennant's  long-tailed  mole;  type  locality, 
North  America. 

"iTalpa  canadensis  De  La  Faille,  Naturgesch.  des  Maulwurtes,  t.  1,  p.  3,  1778.  [Not 
seen.] 

Talpa  radiata  Shaw,  Gen.  Zool.,  Mamm.,  vol.  1,  p.  523,  1800.  New  name  for  Sorex 
cristatus  Linnseus. 

Sorex  radiatus  Shaw,  Gen.  Zool.,  Mamm.,  vol.  1,  p.  531,  1800.    Based  upon  a  figure 

and  description  of  De  La  Faille.    Type  locality,  Canada. 
Scalopus  cristatus  Geoffroy,  Cat.  Mamm.  Mus.  Nat.  Hist.  Nat.,  p.  77,  1803. 
Scalops  cristatus  Fischer,  Zoognosia,  vol.  3,  p.  156,  1814. 

Condylura  cristata  Desmarest,  Journ.  de  Physique,  de  Chimie,  d'Hist.  Nat.  et  des  Arts, 

vol.  89,  p.  230,  September  1819. 
Condylura  longicaudata  Desmarest,  Journ.  de  Physique,  de  Chimie,  d'Hist.  Nat.  et 

des  Arts,  vol.  89,  p.  232,  September,  1819. 
Tal[pasorex'\  cristata  Schinz,  Cuvier's  Thierreich,  vol.  1,  p.  191,  1821. 
Condylura  fissipes  Schinz,  Cuvier's  Thierreich,  vol.  1,  p.  191,  1821.    (In  synonymy.) 
Talpa  flava  Schinz  (nec  Talpa  flava  Zimmermann),  Cuvier's  Thierreich,  vol.  1,  p.  191, 

1821.    (In  synonymy.) 
{Talpa]  purpurascens  Shinz(nec  Talpa  purpurascens  Shaw  qui  Talpa  europasa  Linnseus), 

Cuvier's  Thierreich,  vol.  1,  p.  191,  1821.    (In  synonymy.) 
Condylura  macroura  Harlan,  Fauna  Amer.,  p.  39, 1825.    Type  locality.  New  Jersey. 
Astromycter  prasinatus  Harris,  Amer.  Journ.  Sci.  and  Arts,  vol.  9,  p.  400,  June,  1825 

(from  Machias,  Me.,  "Star"  [newspaper]).   Type  locality,  Maine. 
Condylura prasinata  Harris,  Boston  Journ.  Philos.  and  Arts,  vol.  2,  p.  582,  July,  1825. 
Talpasor[ex]  longicaudata  Schinz,  Cuvier's  Thierreich,  vol.  4,  p.  312,  1825. 
?Talpasorex  fissipes  Minding,   Geog.  Vertheilung  der  Saugethiere,  p.  64,  1829. 

(Nomen  nudum.) 

astromycter  prarinatus  (sic)  Rafinesque,  Atlantic  Journ.  and  Friend  of  Knowledge,  vol. 

1,  p.  61,  Summer  1832. 
Condylura  cristata  Todd,  Cyclopaedia  Anat.  and  Physiol.,  vol.  2,  p.  996,  1839. 
Rh[inaster'\  cristatus  Wagner,  Suppl.  Schi-eber's  Saugethiere,  vol.  2,  p.  114,  1841, 
Rh[inasteT]  maerurus  Wagner,  Suppl.  Schreber's  Saugethiere,  vol.  2.  p.  115,  1841. 
Rhlinasterl  longicavdatus  Wagner,  Suppl.  Schreber's  Saugethiere,  vol.  2,  p.  115,  1841. 
R'h[inaster'\  macroura  Wagner,  Suppl.  Schreber's  Saugethiere,  vol.  2,  p.  117,  1841. 
Talpa  (Condylurus)  cristata  Blainville,  Osteographie,  Atlas  1,  tables  des  planches,  p.  4; 

fasc.  6,  Insectivores,  pi.  1  (skeleton),  pi.  5  (skull),  pi.  9  (teeth),  1839-1864. 
Astromydes  (sic)  cristatus  Blyth,  Cat.  Mamm.  Asiat.  Soc.  Mus.,  p.  87,  1863. 
Condylus  (sic)  cristata  Van  Hyning,  Science,  n.  s.,  vol.  38,  p.  243,  August  15,  1913. 

Type  locality. — Eastern  Pennsylvania. 

Geographic  range. — That  of  the  genus  (see  p.  83). 

General  characters. — Size  medium;  color  dark,  blackish;  tail  long, 
about  equal  in  length  to  body  (without  head) ,  in  autumn  and  winter 
much  enlarged,  sUghtly  shortened,  but  constricted  at  base,  scaly, 
haired;  nostrils  anterior,  in  nasal  disk  surrounded  by  twenty-two 
fleshy  processes ;  skuU  relatively  long  and  narrow ;  audital  bullje  incom- 
plete; premaxillse  much  extended  beyond  nasals  anteriorly;  first  upper 
incisors  large,  incurved,  and  projecting  anteriorly. 

Color. — Fresh  pelage:  Upperparts  blackish  brown  to  nearly  black; 
underparts  paler  and  more  brownish,  fuscous  to  fuscous-black;  tail 
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similar  to  back,  sometimes  indistinctly  bicolored.  Worn  pelage: 
Paler  and  more  brownish  than  fresh  pelage;  iipperparts  fuscous  to 
fuscous-black;  underparts  fuscous  to  hair-bro\vn;  wrists  frequently 
with  a  narrow  ring  varying  from  pinkish  buff  to  clay  color.  Nasal 
disk  and  processes  in  live  animals  rose  color.  Young  usually  paler 
and  more  brow^nish  than  adults. 

SlcuU. — Size  medium  Gength  about  34  mm.),  elongate,  narrow 
(breadth  across  mastoids  about  13  irun.),  not  depressed  postorbit- 
ally;  braincase  moderately  high  and  arched ;  interparietal  wide  antero- 
posteriorly;  audital  bulla)  incomplete;  premaxillse  much  extended 
bej'ond  nasals  anteriorly;  adults  with  distinct  crest  between  posterior 
halves  of  nasals ;  z3'gomata  short,  narrow,  straight,  directed  obhquely 
do-\TOW"ard  anteriorly;  palate  narrow;  dentition  weak;  first  upper 
incisor  broad,  incm'vcd,  projecting  anteriorly;  second  upper  incisor 
minute;  third  upper  incisor  long,  narrow,  caninelike,  in  young  with 
a  small  postero-lateral  basal  tubercle;  upper  molars  with  indistinctly 
trilobed  inner  basal  ledge. 

Measurements. — Average  of  10  adult  males  from  Digby,  Nova 
Scotia:  Total  length,  202.2  (189-211);  tail  vertebrae  (summer),  78.4 
(71-83.5);  hind  foot,  28.1  (26-30).  Average  of  2  adult  males  from 
Washington,  D.  C:  Total  length,  184  (183-185);  tail  vertebrae  (win- 
ter), 65.5  (65-66);  hind  foot,  28  (28-28).  Slcull:  Adult  (male  ?) 
from  Holmesburg,  Pa.:  Greatest  length,  34.1;  palatilar  length,  12.9; 
mastoidal  breadth,  13.1;  interorbital  breadth,  7;  maxillary  tooth 
row,  11;  mandibular  molar-premolar  row,  11.3.  Average  of  3  skulls 
of  adult  males  from  Locust  Grove,  N.  Y.:  Greatest  length,  34.6 
(34.1-35.2);  palatilar  length,  13.2  (13-13.3);  mastoidal  breadth,  13.6 
(13.5-13,7);  interorbital  breadth,  7.2  (7.1-7.2);  maxillary  tooth  row, 
11.5  (11.4-11.5);  mandibular  molar-premolar  row,  11.6  (11.5-11.7). 
Skull  of  adult  female  from  Locust  Grove,  N.  Y.:  Greatest  length, 
35 ;  palatilar  length,  13.3 ;  mastoidal  breadth,  13.4;  interorbital  breadth, 
7.3;  maxillary  tooth  row,  11.5;  mandibular  molar-premolar  row,  11.9. 
Average  of  10  skuUs  of  adult  males  from  Digby,  Nova  Scotia: 
Greatest  length,  33.9  (33.1-35);  palatilar  length,  13  (12.9-13.6);  mas- 
toida]  breadth,  13.4  (13-14);  interorbital  breadth,  7.2  (7-7.4); 
maxillary  tooth  row,  11.1  (10.6-11.5);  mandibular  molar-premolar 
row,  11.3  (11-11.9).  Average  of  2  skulls  of  adult  males  from  Wash- 
ington, D.  C.:  Greatest  length,  33.8  (33.6-33.9) ;  palatilar  length,  13.1 
(12.7-13.5) ;  mastoidal  breadth,  12.7  (12.6-12.8) ;  interorbital  breadth, 
6.8  (6.7-6.8);  maxillary  tooth  row,  11.2  (11.1-11.2);  mandibular 
molar-premolar  row,  11.2  (11.1-11.3). 

RerruirTcs. — Linnaeus's  description,  in  1758,  of  the  star-nosed  mole 
under  the  name  Sorex  cristaius,  appears  to  be  its  first  mention  in 
literature;  on  the  authority  of  Kalm,  Pennsylvania  is  given  as  its 
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habitat.  Pennant,  ^  in  1771,  described  two  moles  under  the  names 
"Radiated  Mole"  and  "Long-tailed  Mole";  the  former  he  correctly 
considered  to  be  the  Sorex  cristatus  of  Lumseus;  his  long-tailed  species 
must  also  be  referred  to  Condylura  cristata  since  he  describes  it  as  a 
mole  with  a  radiated  nose  and  a  tail  two  inches  long,  a  description 
which  applies  to  no  other  mammal.  Pennant's  description  of  the 
long-tailed  mole  was  probably  based  upon  either  a  yoimg  or  a  summer 
specimen  in  which  the  diameter  of  the  tail  was  miaimum;  as  early  as 
1777  this  became  the  basis  for  two  Latia  binomials,  Talpa  caudata 
Zimmermann  ^  and  Talpa  longicaudata  Erxleben.^  The  writer  has 
been  unable  to  verify  the  name  Talpa  canadensis  of  De  La  Faille. 
Shaw  *  renamed  Sorex  cristatus  Lumseus,  calling  it  Talpa  radiata; 
he  also  recognized  Talpa  longicavdata,  but  in  his  remarks  under 
Talpa  radiata  states:  "It  is,  perhaps,  in  reality  no  other  than  a 
variety  of  the  former  species  (i.  e.  T.  longicaudata),  or  a  sexual 
difference."  ^  Shaw  ®  again  renamed  the  species  when  he  confused 
a  figure  and  description  of  it,  given  by  De  La  Faille,  with  the  genus 
Sorex,  and  called  it  Sorex  radiatus.  That  Shaw  should  thus  have 
been  misled  is  strange,  since  he  writes: 

One  would  be  inclined  to  think  that  the  remarkable  moniliform  appearance  of  the 
tail  in  this  animal,  as  exhibited  in  M.  de  la  Faille's  figure,  may  be  partly  owing  to  the 
contraction  of  the  interstices  of  the  joints  in  drying. 

It  is  evidently  allied  to  the  radiated  Mole,  but  if  the  figure  given  by  M.  de  la  Faille 
be  accurate,  must  surely  be  a  very  distinct  species.^ 

Schinz,®  when  substituting  the  generic  name  Talpasorex  for  Con- 
dylura, used  the  name  Condylura  fissipes  in  synonymy  imder  Talpa- 
sorex cristatus;  it  seems  probable  that  the  name  fissipes  had  been 
used  in  literature  previous  to  this,  but  the  present  writer  has  been 
unable  to  find  an  earlier  usage.  Schinz  (loc.  cit.)  also  placed  the 
names  Talpa  fiava  and  Talpa  purpurascens  in  synonymy  under 
Talpasorex  cristatus;  this  was  probably  purely  an  error  on  his  .  part, 
since  there  is  nothing  in  the  original  descriptions  of  Talpa  fiava 
Zimmermann  and  Talpa  purpurascens  Shaw,  nor  in  subsequent 
descriptions  of  these  forms,  which  would  lead  one  to  confuse  either 
with  Condylura  lUiger;  the  former  name  is  a  synonym  of  Scalopus  a. 
aquaticus  (Linnseus),  the  latter  of  Talpa  europsea  Linnaeus.  In  1825, 
two  other  names  were  proposed  which  apply  to  the  star-nosed  mole — 

1  Pennant,  T.,  Quadrupeds,  1771.  The  present  writer  has  not  seen  this  work  but  presumes  the  descrip- 
tions are  essentially  the  same  as  those  in  Pennant's  History  of  Quadrupeds,  ed.S.vol.  2,  p.  232,pl.  90,  1793. 

2  Zimmermann,  E.  A.  W.,  Spec.  Zool.  Geog.,  p.  497,  1777. 
« Erxleben,  J.  C.  P.,  Syst.  Reg.  Anim.,  p.  118,  1777. 

<  Shaw,  George,  Gen.  Zool.,  Mamm.,  vol.  1,  p.  623,  1800. 
'  Shaw,  loo.  cit.,  p.  524. 
6  Shaw,  loc.  cit.,  p.  631. 
'  Shaw,  loc.  cit.,  p.  532. 

8  Schinz,  H.  R.,  Cuvier's  Thierreieh,  vol.  1,  p.  191, 1821. 
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Condyhira  macroura  Harlan  '  and  Astromyctcr  p'asinattbs  Harris.* 
Both  Harlan  antl  Harris  based  their  descriptions  upon  animals  whoso 
tails  were  in  the  enlarged  winter  condition.  Harris  was  further 
deceived  by  his  specimen  being  discolored  with  a  shade  of  green,  and 
proposed  the  new  genus  Astromijctcr  to  include  this  animal,  though 
later'  he  returned  it  to  the  genus  Condylura. 

It  is  to  bo  remarked  that  Condylura  aetata  has  comparatively 
little  geographic  variation  over  a  wide  zonal  range;  specimens  from 
the  Lower  Austral  Zone,  in  Georgia  and  Virginia,  are  subspccifically 
inseparable  from  those  from  the  Boreal  Zone  in  Quebec  and  Labra- 
dor. A  very  slight  increase  in  size  is  noticeable  toward  the  northern 
part  of  the  range  of  the  species,  but  it  is  inconstant,  and  insuflicient 
for  subspccific  recognition.  Occasional  local  variations  appear,  but 
when  a  large  scries  is  examined  from  any  one  locality  these  prove 
inconstant,  or  eLse  crop  out  in  remote  localities.  Thus,  in  a  series 
from  Digby,  Nova  Scotia,  the  skulls  have  on  the  average  very  shghtly 
higher  braincases  and  more  abruptly  sloping  frontals,  but  the  differ- 
ence is  not  constant  and  can  be  matched  perfectly  by  specimens  from 
New  York,  Massachusetts,  Pennsylvania,  and  Maryland;  the  same 
is  true  of  a  small  postpalatal  process  present  in  the  majority  of  skulls 
in  the  series  from  Digby.  A  specimen  from  Marlow,  Georgia,  is  an 
alcoholic  from  which  the  broken  and  imperfect  skull  has  been  re- 
moved for  study;  it  offers  no  characters  by  which  it  can  be  separated 
from  typical  specimens  from  Pennsylvania.  Possibly  wlicn  larger 
series  of  adult  specimens  are  available  differences  of  diagnostic 
value  not  now  discernible  AviU  become  apparent. 

The  limits  of  the  geograpliic  range  of  Condylura  are  not  satisfac- 
torily known.  Many  pubHshed  records  of  the  star-nosed  mole  have 
certainly  been  based  upon  erroneous  identifications.  For  example, 
the  species  is  included  among  the  maimnaLs  supposed  to  occur  in 
Oklahoma,^  and  Townsend '  lists  it  from  "  the  Territory  of  the 
Oregon." 

Richardson '  describes  a  specimen  said  to  have  been  taken  by 
Douglas  on  the  "banks  of  the  Columbia."  Richardson's  description 
clearly  indicates  that  the  animal  he  had  in  hand  was  Condylura 
cristata,  but  it  is  almost  certain  that  it  was  not  collected  near  the 
banks  of  the  Columbia  River.  The  most  westerly  known  point  of 
the  range  of  the  species  is  in  Manitoba,  where,  according  to  Seton,^ 

I  Harlan.R..  Fauna  Amer.,  p.  39,  1825. 

»  naiTB,  T.  W.,  Amer.  Joum.  Sci.  and  Arts,  vol.  9,  p.  400,  June,  1825. 
'Harris,  T.  W.,  Boston  Journ.  Philos.  and  Arts,  vol.  2,  p.  582,  July,  1825. 

*  Woodhouse,  S.  W.,Report  of  an  Expedition  Down  theZuniand  Colorado  Rivers,  by  Capt.  L.  Silgreaves; 
Mammals,  p.  43,  1854. 

'  Under  tho  names  Condylura  longicaudata  and  Condylura  macroura.  Townsend,  J.  K.,  Narrative  of 
Journey  across  the  Rocky  Mountains  to  the  Columl;la  River,  p.  313,  1839. 

•  Under  the  name  Coruiylura  macroura.   Richardson,  J.,  Fauna  Boreall-Amer.,  vol.  1,  p.  284,  1829. 
'  Seton,  Ernest  Thompson,  Life-Histories  of  Northern  Animals,  vol.  2,  p.  1137,  1909. 
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specimens  have  been  brought  to  the  taxidermist  shop  of  W.  R.  Hine 
in  Winnipeg.    Cory  ^  records  a  specimen  from  Warsaw,  111.,  and 
Professor  Frank  Smith,  of  the  University  of  Illinois,  found  a  dead 
specimen  in  the  vicinity  of  Urbana  in  the  same  State.^ 
Specimens  examined. — Total  number  218,  as  foUows: 

Connecticut:  East  Hartford,  1;  Liberty  Hill,  1; '  Norfolk,  1. 
District  of  Columbia:  Washington,  10. 
Georgia:  Marlow,  1. 

Labrador:  Black  Bay,  1;  ^  Hamilton  Inlet,  2;  Paradise,  2;  Saint  Michael  Bay, 

1;  Sandwich  Bay,  2. 
Maine:  Eastport,  1;  Freeport,  1;  Oakland,  1;  Penobscot  River  (East  Branch),  2; 

Small  Point,  2. 

Maryland:  Brookeville,  1;  Cabin  John,  1;  Chevy  Chase,  1;  College  Park,  2; 
Glendale,  1;  Laurel,  2;  Marshall  Hall,  1;  Prince  Georges  County,  1;  Williams- 
port,  1;  Woodside,  2. 

Massachusetts:  Belmont,  4;  ^  Gardner,  1;  Lunenburg,  4;  Med  way,  1;  *  Middle- 
boro,  2;  New  Bedford,  1;  Newburyport,  2;  Seehonk,  1;*  Watertown,  2;* 
WiUiamstown,  1;  Wilmington,  4. 

Michigan:  Ann  Arbor,  8;  ^  Chelsea,  1;  ^  Douglas  Lake,  1;  ^  Geddes,  1;  *  Goge- 
bic, 1;  ^  Hancock,  1;  ^  Kalamazoo  County,  1;  °  Muskegon  County,  1;  Por- 
cupine Mountains,  2;  *  Portage  Lake,  6.  ° 

Minnesota:  Elk  River,  1;  Fort  Ripley,  1;  Margie,  1. 

Ne-w  Brunswick:  Arthurette,  1;  ^  Hampton,  1. 

New  Hampshire:  Ossipee,  4;  Webster.^ 

New  Jersey:  Lake  Hopatcong,  5;  *  Tuckahoe,  1.* 

New  York:  Cross  River,  1;  Essex  County,  1;  Geneva,  2;  Highland  Falls,  2;^ 
Ithaca,  1;  ^  Lake  George,  2;  Lansing,  2;  Lockport,  1;  Locust  Grove,  11; 
Lyons  Falls,  1;  New  York,  2;  Nichols,  1;  Oswego,  1;  ^  Pelham,  1;  Peterboro,  5; 
Rockland,  1;  ^  Saint  Lawrence  County,  1;  Sing  Sing,  3. 

North  Carolina:  Magnetic  City,  2;  Weaverville,  1.^ 

Nova  Scotia:  Barrington  Passage,  1;  ^°  Digby,  18;  Halifax,  7;  James  River,  1;^ 
Newport,  2J 

Ohio:  Cleveland,  1;  Ellsworth,  1;  Garrettsville,  3. 

Ontaiio:  Landsowne,  1;'  Middlesex  County,  1;'°  Moose  Factory,  1;  Muskoka, 
1;  7  Ottawa,  4. 

Pennsylvania:  Carlisle,  1;  Lake  Leigh,  1;*  Meadville,  2;  New  Lexington,  2;  *>  " 

Philadelphia,  1;*  Radnor,  1.* 
Quebec:  East  Main  River,  1;^'  Godbout,  3;  Lake  Edward,!;^  Montreal,  1. 
Vermont:  East  Wall ingford,  4;     Mount  Mansfield,  2;  Rutland,  1.'^ 
,  Virginia:  Dismal  Swamp,  4. 
Wisconsin:  Colby,  1;  Medford,  2;  ^  Merrill,  1;  *  Newald,  Forest  County,  1." 

'  Cory,  0.  B.,  Field  Mus.  Nat.  Hist.,  publ.  153,  zool.  series  11,  p.  444, 1912.  In  apersonal  letter  dated  March 
20,  1914,  Mr.  Cory  writes  in  regard  to  this  specimen:  "  On  a  number  of  occasions  Mr.  Charles  K.  Worthen 
sent  me  boxes  oi  birds  and  mammals,  from  which  I  could  select  specimens  I  desired  and  send  back  the 
others.  One  lot  contained  a  specimen  of  Condylura  cnstata  simply  labeled  'Warsaw'  (in  pencil)  with  no 
other  data.  The  specimen  was  returned  to  him. " 

>  Wood,  F.  E.,  Bui.  Illinois  State  Lab.  Nat.  Hist.,  vol.  8,  p.  588,  1910. 

'  Collection  Mus.  Comp.  Zool.,  Harvard  College. 

*  Collection  Acad.  Nat.  Sci.  Philadelphia.  a  Collection  Field  Mus.  Nat.  Hist. 

'  Collection  Univ.  Michigan  Mus.  >»  Collection  Victoria  Mem.  Mus. 

'  Collection  Milwaukee  Public  Mus.  "  Collection  Carnegie  Mus. 

'  Collection  Amer.  Mus.  Nat.  Hist.  12  Collection  of  D.  E.  Kent,  Rutland,  Vt. 

B  Collection  of  Hartley  H.  T.  Jackson.  "  Collection  of  G.  L.  Eirk,  Rutland,  Vt. 
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Genus  NEtJuOTKICHUS  GUnther. 

Xriirotrichns  Gi\ntho.T,  Proc.  Zool.  Soc.  London,  1S80,  p.  441,  October,  1880. 
2\curolr!chus  Giluther,  Proo.  Zool.  Soc.  London,  1880,  plato  42,  October,  1880. 
A^airotrichus  Forbes,  Zool.  Record,  vol.  17,  Mammalia,  p.  14,  1881. 
iVrouro/nc/iiw  Ryo,  Zool.  Record,  vol.  17,  Index,  p.  8,  1881. 

Type  species. —  Urotriclius  gilhsii  Baird. 

Geographic  range. — Pacific  coast  region  of  North  America  west  of 
tho  Cascades  and  Sierra  Nevada,  from  southwestern  British  Columbia 

(Eraser  River  region)  south  to 
Fremont  Peak,  Monterey  County, 
CaUfornia  (fig.  23), 

External  characters. — Smallest  of 
tlie  American  Talpidae ;  body  some- 
what robust,  not  much  depressed. 
Tail  moderate  in  length  (about  half 
as  long  as  head  and  body),  moder- 
ately fleshy,  constricted  at  base, 
scaled,  very  distinctly  amiulated, 
sparsely  covered  with  coarse  hairs 
(fig.  24) .  Head  conoidal,  relatively 
long,  not  much  depressed.  Snout 
elongate,  terminating  in  a  naked 
disk  or  pad,  apical  superior  surface 
naked  to  line  of  anterior  ed^o  of 
nasals;  nostrils  lateral  in  terminal 
pad,  slightly  crescentic,  with  an- 
terior end  of  crescent  enlarged  and 
its  concavity  upward  (fig.  25) .  Eyes 
minute  (relatively  about  as  in  Con- 
dylura),  concealed  in  tho  fur.  Au- 
ricular opening  large.  Legs  short, 
weak  (relatively  as  in  Condylura) . 
132029-103  Feetlarge, notfleshy, scaled, sparse- 

FiG.  23.-G6ographlc  range  of  the  subspecies  of  Ivhnired  abovp  naked  bolow  Forft 
NeurotTkhiis  eibbsii.    1.  If.  g.  glbbsii.   2.  N.  g.    -ly  "aiFOU  aOOVC,  nj,KCU  UCIOW.   T  Ore 

hyacinihinu*.  foet  hardly  handUkc,  the  palms 

longer  than  broad,  toes  relatively  long.  Fore  claws  relatively 
long,  not  broad,  not  depressed  (fig.  26).  Hind  feet  long  and 
narrow,  broader  distally  than  proximally;  six  tubercles  (varying 
slightly  in  position)  on  each  hind  foot,  usually  located  one  at 
base  of  third  digit,  one  interdigital  between  the  third  and  fourth 
digits,  one  between  the  fourth  and  fifth  digits,  one  postero- 
interdigital  between  tho  second  and  third  digits,  and  two  near  the 
center  of  the  sole.  Hind  claws  moderately  long  and  slender,  slightly 
compressed  laterally,  acute  (fig.  27).  Toes  not  webbed.  Pelage 
similar  in  general  to  that  of  Condylura,  but  shorter,  finer,  and  with 


1915.] 


GENUS  NEUROTRICHUS. 


93 


underfur  less  clearly  defined.  Mammae,  8:  latero-pectoral,  2-2; 
latero-abdominal,  1-1;  inguinal,  1-1. 

STceletal  characters. — Clavicle  relatively  long  and  narrow  (for  the 
Talpidse),  length  about  twice  the  breadth;  concave  superiorly,  infe- 
rior surface  with  a  flat  process  projecting  postero-later- 
ally;  not  penetrated  by  a  foramen.    Humerus  about  '"[-^ 
three-fifths  as  broad  as  long,  weaker  medially  (as  in 
Condylura) .    Pelvis  narrow,  bones  of  opposite  sides  sep- 
arated by  considerable  space  (about  2  mm.)  imder  aceta- 
bida;  no  osseous  bridges  connecting  sacral  vertebrae  with 
ischium.    Superior  surface  of  last  sacral  vertebra  mth- 
out  process.    Os  falciforme  rudimentary  and  scarcely 
perceptible. 

Skull  conoidal,  moderately  depressed,  without  promi- 
nent processes  and  ridges,  with  moderately  broad  brain- 
case,  scarcely  constricted  interorbitally.  Mastoids  weak. 
Interparietal  large,  broad,  irregularly  semicircular,  ante- 
riorly deepl}^  emarginate  medially,  posteriorly  slightly 
emarginate  and  usually  without  a  posterior  median  pro- 
jection. Frontal  region  scarcely  sloping  ventro-anteri- 
orly;  frontal  sinuses  very  slightly  swollen.  Rostrum 
moderately  elongate;  anterior  ends  of  premaxillse  not 
much  thickened,  extending  beyond  nasals,  forming  a 
somewhat  truncate  notch  anterior  to  the  nasals.  Ante- 
rior nares  opening  forward.  Zygomata  short,  narrow, 
slightly  out-curved,  directed  slightly  downward  anteri- 
orly, the  posterior  end  forward  on  squamosal  (less  so 
than  in  Condylura).  Foramen  magnum  eUiptical,  relatively  large. 
Infraorbital  foramen  large,  the  plate  forming  its  outer  wall  relatively 
broad  and  heavy.  Audital  buUEe  incomplete;  no  auditory  meatus. 
External  pterygoid  region  scarcely  inflated  (relatively  more  than  in 

Condylura).  Mesopterygoid  space  moder- 
ately long  and  broad,  the  sides  usually  gent- 
ly concave.  Palate  moderately  elongate, 
relatively  narrow,  terminatmg  opposite  pos- 
terior border  of  last  molar;  posterior  border 
of  palate  slightly  emarginate,  without  spine 
or  notch.  Anterior  palatine  foramina  mod- 
erate, oval;  first  pair  of  posterior  palatine 
foramina  moderate,  oval  to  eUiptical-oval;  second  pair  minute.  Hor- 
izontal ramus  of  mandible  slender,  nearly  straight;  coronoid  rela- 
tively long,  erect  proximally,  curving  posteriorly  distally  into  an 
acute  process;  angle  of  mandible  relatively  short  and  narrow 
(smaller  than  coronoid) ;  inferior  mandibular  notch  relatively  shallow 
and  broad. 


B203O-1O3 
Pig.  24.— Tail  of 
Neurotrichus 
gibbsii  Tiywcinth- 
iB«s(Xl^).  No. 
160898,  U.  s! 
Nat.  MiTS.,  Bi- 
ological Survey 
colleotion;  from 
Aptos,  Cal. 


B2031-103 

Fig.  25. — Snout  o£  Neurotrkhus 
gibbsii  gibbsii  (XIJ). 
U.  S.  Nat.  Mus.; 
Columbia. 


No.  83468, 
from  British 
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B2032-10:i 

Fig.  26.— Foro  foot  of  g.  gibbsii 
(XIJ).  Individual  referred  to  in 
fig.  24. 


Dental  characters. — First  upper  incisors  very  short,  relatively  broad ; 
second  and  third  small  (about  half  as  large  as  first  incisor),  somewhat 
laterally  compressed.  Upper  canine  larger  than  third  incisor,  trian- 
gular, compressed,  two-rooted,  with  a  small  postero-basal  accessory 

cusp.  Fii-st  upper  premolar  similar  to  canine, 
slightly  smaller;  second  upper  premolar  large, 
triangular,  with  a  postero-basal  cusp,  a  pos- 
tcro-internal  basal  cuspliko  heel,  and  some- 
times with  an  anterior  cusphke  process  on  the 
cingulum,  which  tends  to  disappear  with  ago. 
Upper  molars  W-shapod  in  transverse  section, 
with  an  interior  basal  shelf  having  a  distinctly 
bicuspidate  edge ;  first  and  second  molars  sub- 
equal,  the  third  much  smaller. 
First  lower  incisor  small,  spatulate,  directed  slightly  antero- 
interiorl}-;  second  and  third  lower  incisors  and  lower  canine  similar 
to  fii'st  incisor,  smaller,  successively  decreasing  in  size  posteriorly, 
directed  obhquely  anteriorly,  the  canine  with  a  smaller  posterior 
basal  tubercle.  Lower  premolars  triangular, 
each  with  a  posterior  cusplike  heel  and  an 
indistinct  posterior  median  sulcus,  the  second 
about  twice  as  large  as  first  and  with  a  small 
antero-basal  tubercle.  Lower  molars  M- 
shaped  in  transverse  section,  shghtly  com- 
pressed laterally  (less  so  than  in  Condijlura)  ; 
interior  shelf  low  and  narrow,  tricuspidate, 
the  median  cusp  not  bifid;  first  molar  with 
minute  basal  tubercle  between  posterior  and 
median  interior  cusps;  first  and  second  mo- 
lars subequal,  the  third  smaller.  Dentition:  i.  |;  c.  \;  pm 
total  36. 


B2033-103 

Fig.  27.— Hind  foot  of  N.  g.  gibbsii 
(X  15).  Individual  referred  to  in 
fig.  24. 


m.  I; 


Key  to  Subspecies  of  Neiirotrichua. 

a.*  Size  smaller;  color  paler;  length  of  skull  less  than  2.3.2  mm., 

Neiirolrichus  gibbsii  gibbsii  (p.  94). 
a.''  Size  larger;  color  darker;  length  of  skull  more  than  23.2  mm. , 

Neiirotrichus  gibbsii  hyacinthinus  (p.  97). 

Descriptions  of  species  and  subspecies  of  Neiirotrichus. 

NEOROTPJCHUS  gibbsii  gibbsii  (Baird). 

GiBBs's  Mole. 

(PI.  VI,  figs.  1,  la,  lb,  22.) 

Urolrickns  gibbsii  Baird,  Report  Pacific  R.  R.  Survey,  vol.  8,  part  1,  Mammals,  p.  76, 
1857. 

Urotrichus  Gibsii  Lord,  Naturalist  in  Vancouver  Island  and  British  Columbia,  p.  338, 
1866. 
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Neurotridius  (sic)  gibbsii  GiXnthev,  Proc.  Zool.  Soc.  London,  1880,  pi.  42,  October,  1880. 
Neurotrichus  gibbsii  True,  Proc.  U.  S.  Nat.  Mue.,  vol.  7,  p.  607,  1885. 
Neurotrichv^  gibbsii  Bryant,  Zoe,  vol.  1,  p.  359,  February,  1891. 
Neurotrichus  gibbsi  Merriam,  Mazama,  vol.  1,  p.  228,  1897. 

Neurotrichus  gibbsi  major  Merriam,  N.  Am.  Fauna  No.  16,  p.  88,  October  28,  1899. 

Type  locality,  Carberry  Ranch,  altitude  4100  feet,  between  Mount  Shasta  and 

Mount  Lassen,  Shasta  County,  California. 
Neurotrichus  gibbsii  gibbsii  Miller,  U.  S.  Nat.  Mus.,  Bui.  79,  p.  11,  December  31, 1912. 
NeiXrotriclius  gibbsii  major  Miller,  U.  S.  Nat.  Mus.,  Bui.  79,  p.  11,  December  31,  1912. 

Type  locality. — WMte  River  Pass,  north  of  Mount  Rainier,  Pierce 
County,  Washington. 

Type  specimen. — No.  -rg-irj  U.  S.  Nat.  Mus.;  immature,  sex  im- 
known;  poorly  made  skin  and  fragmentary  skull;  collected  July  15, 
1854,  by  George  Gibbs. 

GeograpTiic  range. — Extreme  southwestern  British  Columbia,  west- 
ern Washington  and  Oregon  west  of  the  Cascade  Mountains,  south  in 
the  coast  region  to  Eureka,  Humboldt  County,  Cal.,  and  in  the  inte- 
rior, west  of  the  Sierra  Nevada,  to  South  YoUa  Bolly  Mountain,  Cal. 

General  eliaracters. — Size  small  (total  length  averaging  less  than 
120  mm.);  color  dark,  usually  dark  mouse  gray;  tail  medium  in  size 
(about  one- third  of  total  length),  scaled  in  transverse  annular  rows, 
covered  with  a  few  blackish,  coarse  hairs;  skull  small  (greatest 
length  usually  less  than  23  mm.),  fiat,  and  not  angular. 

Color. — General  tone  dark  mouse  gray  to  blackish  mouse  gray, 
occasionally  dusky  neutral  gray;  upperparts  and  underparts  essen- 
tially the  same  color,  the  underparts  rarely  slightly  paler  than  the 
back;  the  longer  hairs  in  full  pelage  frequently  tipped  with  whitish, 
producing  a  frosted  appearance;  recently  killed  animals  and  speci- 
mens Uttle  handled  generally  show  purplish  and  greenish  iridescence. 
The  worn  pelage  is  paler  and  more  brownish  than  the  fresh. 

STcuU. — Small  (greatest  length  usually  less  than  23  mm.),  smooth, 
flat,  not  much  depressed  postorbitally,  not  much  constricted  inter- 
orbitally;  frontal  sinuses  slightly  swollen;  zygomata  short,  weak; 
pterygoids  short,  weak,  laterally  flattened;  audital  bullae  incomplete; 
rostrum  moderate  in  length  and  width;  dentition  moderate;  first 
upper  incisors  flat  and  rodentlike;  upper  canine  (third  lateral  tooth) 
flattened  laterally,  much  like  first  upper  premolar;  anterior  portion 
of  cingulum  of  second  upper  premolar  not  usually  developed  into  a 
superior  cusplike  process. 

Measurements. — ^Average  of  9  adult  males  from  Sum  as,  British 
Columbia:  Total  length,  113  (107-117);  tail  vertebrae,  37.1  (34-39); 
hind  foot,  16.6  (15.7-17).  Average  of  5  adxilt  females  from  Sumas, 
British  Columbia:  116.6  (111-120);  36.4  (33-40);  17  (17-17).  Av- 
erage of  3  males  from  Carberry  Ranch  (type  locahty  of  N.  g.  major), 
Shasta  County,  Cal.:  119.7  (118-121);  40.3  (39-42);  17  (17-17). 
SJcuU:  Average  of  10  skulls  of  adult  males  from  Sumas,  British  Co- 
lumbia: Greatest  length,  22.5  (22.1-23);  palatilar  length,  9.4  (9.1-9.6); 
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mastoidal  breadth,  10.3  (10.1-10.5);  intororbital  breadth,  5.3 
(5.2-5.4);  maxillarj^  tooth  row,  7.1  (7-7.2);  mandibular  molar- 
promolar  row,  7.3  (7.1-7.5).  Average  of  6  skulls  of  adult  females 
from  Sumas,  British  Colmubia:  Greatest  length,  22.4  (21.5-23); 
palatilar  length,  9.4  (9.2-9.5);  mastoidal  breadth,  10.2  (9.6-10.5); 
interorbital  "breadth,  5.3  (5.1-5.5);  maxillary  tooth  row,  7.1  (6.9-7.2); 
mandibidar  molar-premolar  row,  7.2  (7-7.3).  Average  of  2  skulls 
of  males  from  Carberry  Ranch  (type  locality  of  major),  Shasta  County, 
Cal.:  Greatest  length,  22.7  (22.4-23);  palatilar  length,  9.3  (9.3-9.3); 
mastoidal  breadth,  10.6  (10.5-10.7);  interorbital  breadth,  5.4  (5.4-5.4); 
maxillary  tooth  row,  7  (6.9-7);  mandibular  molar-premolar  row,  7 
(6.9-7.1). 

Remarks. — Tliis  little  mole,  the  most  shrewlike  of  the  American 
members  of  the  family,  shows  comparatively  little  geographic  varia- 
tion throughout  its  rather  extensive  range;  in  fact,  the  local  almost 
obscm-es  the  geographic  variation.  Southward  a  tendency  appears 
toward  an  increase  in  size  and  toward  the  development  of  a 
cusplike  process  upon  the  anterior  portion  of  the  cingulum  of  the 
second  upper  premolar;  this  reaches  the  climax  in  -N.  g.  Tiyacinthinus. 
The  presence  of  this  cusplike  process  on  the  second  upper  premolar, 
however,  is  not  strictly  diagnostic  since  it  occasionally  crops  out, 
slightly  developed,  in  specimens  taken  near  the  northern  limit  of  the 
range  of  N,  g.  gihhsii,  or  may  be  absent  in  specimens  of  liyacinthinus 
taken  near  the  southern  border  of  its  range.  Thus,  it  occurs,  weakly 
developed,  in  a  few  specimens  from  Sumas,  British  Columbia;  it  is 
absent  in  two  specimens  from  Crescent  City,  Cal.,  but  is  present  in 
five  young  adults  from  Eureka,  Cal.,  and  in  one  from  Goldbeach, 
Oreg.;  some  specimens  of  Tiyacinthinus  from  Cuddeback  and  Aptos, 
Cal.,  have  the  process,  while  others  lack  it. 

The  form  Neurotrichus  gihbsi  mujor  Merriam  ^  is  here  placed  in 
synonymy  under  N.  g.  gibbsii.  The  type  of  major  was  collected  at 
Carberry  Ranch,  altitude  4100  feet,  between  Mount  Shasta  and 
Mount  Lassen,  Shasta  County,  Cal.;  a  careful  comparison  of  the  type, 
topotypes,  and  other  specimens  from  the  Shasta  region,  with  a  large 
number  of  specimens  from  Washington  and  British  Columbia  fails  to 
show  any  differences  between  major  and  gibbsii  worthy  of  subspccific 
recognition;  specimens  of  major  average  very  slightly  larger  than 
gibbsii  and  in  some  other  respects  appear  to  be  intermediate  in 
characters  between  gibbsii  and  Tiyacinthinus,  but  in  size  and  general 
proportions  of  skull  they  arc  much  nearer  gibbsii.  The  presence  of 
an  anterior  "cusp"  on  the  cingulum  of  the  second  upper  premolar  in 
major  is  not  of  diagnostic  value,  as  has  been  shown  in  the  preceding 


1  Merriam,  C.  Hart,  N.  Am.  Fauna  No.  16,  p.  88, 1899. 
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paragraph,  and  at  best  can  be  considered  only  an  approach  toward 
hyacinthinus;  nor  does  the  second  lower  premolar  differ  essentially 
from  that  of  gihhsii,  since  it  can  be  matched  almost  perfectly  in  any. 
large  series  of  the  genus  NeiirotricJius  from  any  locality. 

Five  specimens  examined  from  Eureka,  Cal.,  are  hardly  adiilt, 
but  are  provisionally  referred  to  gihisii  on  account  of  color  and 
size  of  skull;  when  a  larger  series  of  specimens,  with  more  adults,  is 
available  from  this  region,  a  change  of  decision  may  be  necessary. 

Specimens  examined. — Total  number,  146,  as  follows: 

British.  Columbia:  Chilliwack  Valley,  6;  Douglas,  1;'  Howe  Sound,  3;  Lang- 
ley,  1;  Sumas,  72;  Tanunl  Hy  Creek  (Chilliwack  VaUey),  1;*  Thursions,  2.* 

CaJifomia:  Areata,  1;^  Beswick,  1;  Carberry  Ranch,  Shasta  Cotmty,  3;  Crescent 
Citj',  2;  Eureka,  5;^  Hoopa  Valley,  1;  Mount  Shasta,  4;  Salmon  Mountains 
(near  Etna  Mills),  1;  South  YoUa  Bolly  Mountain,  1;*  Tower  House,  Shasta 
County,  2; 2  Trinidad,  3.^ 

Oregon:  Anna  Creek,  Mount  Mazama,  1;  Astoria,  1;  Crater  Lake,  1;  Elk  Head,  1; 
Eugene,  1;  Fort  Klamath,  4;  Goldbeach,  1;'  McKenzie  Bridge,  1;  Multnomah 
Falls,  1;  Salem,  1;*  Seaside,  1;  Siskij^ou,  1;  Vida,  2;  Yaquina  Bay,  3. 

Washington:  Kirkland,  1;  Lake  Cushman,  4;  Mount  Rainier,  2;  Mount  Vernon, 
3;  Neah  Bay,  1;  Seattle,  1;  Steilacoom,  2;  Tenino,  1;  White  River,  Cascade 
Mountains  (type  locality),  1. 

NEUROTRICHUS  GIBBSII  HYACINTHINUS  Bangs. 

SOUTEEBN  GIBBS'S  MoLE. 

(PI.  VI,  figs.  2,  2a,  2b,  23.) 

Neurotrichus  gibhsi  hyadnthinus  Bangs,  Amer.  Nat.,  vol.  31,  p.  240,  March,  1897. 
Neurotrichiis  gibbsii  hyacinthinus  Miller  &  Rehn,  Proc.  Boston  Soc.  Nat.  Hist.,  vol. 

30,  p.  254,  December,  1901. 
Neurotrichiis  gihhsi  hyacinthinus  Elliot,  Field  Colximb.  Mus.,  publ.  105,  zool.  series, 

vol.  6,  p.  467,  1905. 

Neurotrichus  gihhsii  hyadnthinus  Miller,  U.  S.  Nat.  Mus.,  Bui.  79,  p.  11,  December  31, 
1912. 

Type  locality. — Nicasio,  Marin  County,  California. 

Type  specimen. — No.  1240,  Mus.  Comp.  Zool.,  Harvard  College, 
Bangs  collection;  9  adult,  skin  and  skull;  collected  March  10,  1894, 
by  C.  A.  Allen. 

GeograpMc  range. — Coast  region  of  CaUfomia  from  Cuddeback, 
Humboldt  County,  south  to  Fremont  Peak,  Monterey  County. 

General  characters. — Larger  than  N.  g.  gihhsii;  color  usually  slightly 
darker;  skull  larger,  relatively  wider  through  braincase  and  rostrum, 
with  more  angular  mastoid  region. 

Color. — Much  like  that  of  N.  g.  gihhsii  but  averaging  darker; 
usually  blackish  mouse  gray  or  dusky  neutral  gray;  often  almost 
black,  especially  ia  fresh  pelage;  in  full  unworn  pelage  sometimes 

1  CoUeotion  Victoria  Mem.  Mus.  8  Collection  Field  Mns.  Nat.  Hist. 

»  Collection  Mus.  Vert.  Zool.,  Univ.  California.  « Collection  Amer.  Mus.  Nat.  Hist. 
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distiiictly  overovst  with  hoary,  duo  to  whitish  tips  of  the  longer  hairj 
worn  polago  palor  and  more  brownish;  purplish  and  greenish  irides- 
cence shows  in  fresh  spooimons,  as  in  gibbsii. 

SkuU. — Similar  to  that  of  N.  g.  gibbsii  but  larger  (greatest  length 
usually  over  23.5  mm.)  and  relatively  wider  tlirougli  braincaso, 
interorhitidly,  and  tlirough  rostrum;  mastoid  region  usually  heavier 
and  more  angular  than  in  gibbsii;  anterior  portion  of  cingulum  of 
second  upper  premolar  usually  developed  into  a  superior  cusplike, 
process. 

MeasuremmLs. — ^Average  of  6  males  from  Aptos,  Santa  Crua 
Ct)unty,  CaJ.:  Total  length,  121.5  (118-126);  tail  vertebrte,  38.3 
(37-39);  hmd  foot,  16.9  (16.5-17).  SlcuU:  Young  adult  male  from 
type  locality:  Greatest  length,  24.2;  palatilar  length,  9.8;  mastoidal 
breadth,  11;  interorbital  breadth,  5.7;  maxillary  tooth  row,  7.4; 
mandibular  molar-premolar  row,  7.3.  Skull  of  young  adidt  female 
from  type  locality:  Greatest  length,  23.5;  palatilar  length,  9.6; 
mastoidal  breadth,  10.6;  interorbital  breadth,  5.4;  maxillary  tooth 
row,  7.3 ;  mandibular  molar-premolar  row,  7.3.  Average  of  6  skulls 
of  males  from  Aptos,  Santa  Cruz  County,  Cal.:  Greatest  length, 
23.8  (23-24);  palatilar  length,  9.9  (9.6-10);  mastoidal  breadth,  10.9 
(10.7-1  l.i);  intoiorbital  breadth,  5.6  (5.5-5.7);  maxillary  tooth  row 
7.6  (7.4-7.8) ;  mandibular  molar-premolar  row,  7.6  (7.5-7.7). 

RemarTcs. — The  southern-coast  form  of  Gibbs's  mole,  N.  g.  Jiyacin- 
thinus,  differs  from  the  tyjiical  northern  form,  TV.  g.  gibbsii,  chiefly 
in  its  larger  size  and  darker  color,  though  frequently  specimens 
are  no  darker  than  typical  gibbsii.  Specimens  from  the  south  of  San 
Francisco  Bay  are  not  qxiite  so  intensely  colored  as  those  from  the 
type  region,  and,  on  the  average,  seem  to  have  slightly  shorter 
rostra,  but  the  differences  are  too  trivial  for  subspecific  designation. 

Specimens  exandned. — Total  number,  58,  as  follows : 

CaJifomia:  Aptos,  10;  Burlingamo,  1;  Cazadero,  1;'  Cuddeback,  7;'  Fairfax,  1;' 
Freeetono,  1;'  Fremont  Peak,  1;  Gualala,  9;  Guemeville,  3;*  Inverness,  4;' 
Mendocino,  1;'  Nicasio  (typo  locality),  6;  Palo  Alto,  1;'  Point  Arena,  4;' 
San  Ooronimo,  1;'  Santa  Cruz,  7. 

PLATE  I. 
{Natural  .size.] 

Fig.  1.  Early  stage  ia  molting  process  of  Scalopus  aqualicus  aquaticus  (Linnaeus); 
9  adult;  Fort  Myor,  Va.,  April  15,  1897.    (No.  83G86,  U.  S.  Nat.  Mus.) 

2.  Middle  fltage  in  molting  process  of  Scalopus  aquaticus  aquaticus  (Linnseus); 

9  adult;  Falls  Ohurch,  Va.,  May  2G,  1907.    (No.  144453,  U.  S.  Nat.  Mus.) 

3.  Nestling  young  of  Scalopus  aqualicus  howelli  Jackson;  Jackson,  N.  C.  (No. 

7250,  U.  B.  Nat.  Mus.) 


I  Collection  Mas.  Tert.  Zool..  Ualr.  California. 


>  CoUeotlon  Field  Mua.  Nat.  Hist. 
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Molting  and  Young  of  Scalopus. 

1,  2.  Scalopus  aquaticus  aquaticus. 
3.  Scalopiis  aquaticus  howelli. 

90349°— 15  8 


PLATIO  ir. 


[Natural  size] 

Fig.    1.  Scd/ojius  a(/ualicus  uqualirus  (Linnajus);  esHciil iully  :i.  tojxjlyix';  d  iuliiH; 

near  Media,  Pa.  (No.  9845,  Acad.  Nat.  Sci.  Pliihulcli)liia;  2815,  llhoads 
collection.) 

2.  ScalopiiS  aquaticus  howclli  i-M-kt<Mi;  \ype;  $  adull;  AuUuigiivillc,  Ala.  (No. 

177931,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

3.  Scalopus  aquaticm  aufitnilh  {V^vAimvAn^^to-potype',  ^  adult;  Oainosvillc,  I'la. 

(No.  7783,  Field  Mus.  Nat.  llisl.) 

4.  Scalopxis  aquaticus  anastasx  {Bungs);  topotyjiG;  cT  adult;  Point  Konio,  Anas- 

ta.fia  Island,  Fla.  (No.  7193,  Mus.  Comp.  Zool.,  Harvard  College,  Bangs 
collection.) 

5.  Scalopus  aqualicus  parvus  (Rhoads);  ^  adult;  Port  Tampa  City,  Fla.  (No. 

7202,  Mus.  Oomp.  Zool.,  Harvard  College,  Bangs  collectioTi.) 
().  Scalopus  aqualicus  machrinus  (Hafinesque);  c?  adult;  Oakwoods  (V^niclciy, 
Chicago,  111.    (No.  8155,  Field  Mus.  Nat.  Hist.) 

7.  Scalopus  aqualicus  machrinoidcs  Jackson;  tyjie;  $  adult;  Manhattan,  Katis. 

(No.  109717,  U.  R.  Nat.  Mus.,  Biological  Survey  collection.) 

8.  Scalopus  aqualicus  pulcher  Jackson;  type;  cf  adult;  Delight,  Ark.  (No. 

170G98,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

9.  Scalopus  aqualicus  caryi  Ja.ckHon;  type;  ^  young  adult;  Neligh,  Nohr.  (No, 

110799,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 
10.  Scalopu^s  aqualicus  texanus  (Allen);  topotype;        adult;  Bockport,  Tex. 

(No.  51385,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 
]  1.  Scalopus  wjlnlus  Jackson;  type;  young  adult-,  k(!X  unknown;  Slal-o  of  Tamau- 

lipas,  Mexico  (45  miles  from  Brownsville,  Tex.).    (No.  52709,  U.  S.  Nat. 

Mus.,  Biological  Survey  collection.) 
12.  Scalopus  xrcus  (Bangs);  typo;  9  aduK;  Slilwell,  Okla.    (No.  5475,  Mus. 

Comp.  Zool.,  Harvard  College,  Bangs  collection.) 
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Skulls  of  Scalopus  aquaticus  (subspp.),  S.  inflatus,  and  S.  /Creus. 


1.  S.  a.  aquaticus.  5.  S.  a.  parvus.  9.  S.  a.  caryi. 

2.  S.  a.  howelli.  6.  S.  a.  machrinus.  10.  S.  a.  texanus. 

3.  S.  a.  australls.  7.  S.  a.  machrinoides.  11.  S.  inflatus. 

4.  S.  a.  anastasae.  8.  S.  a.  pulcher.  12.  S.  sereus. 


J'LATIO  III. 


[Niiliinil  size. J 

.  I,  \a..  Sailiipus  aquaiicus  aqiMticus  (Linnseua);  essentially  a  topotype;  c?  adult; 

near  Media, .Pa.  (No.  9845,  Acad.  Nat.  Sci.  Philadelpyiia;  2845, 
Rhoads  collection.) 

2,2a.  Scalopus  aquaticus  howelli  Jackson;  typo;  J  adult;  Autauj;avill(',  Ala. 

(No.  177931,  U.  S.  Nat.  Mus.,  ]Uolo>,ncal  Survey  collection.) 
:;,  3a.  Scalopus  aquaticus  australis  (Chapman);  topotyi)e;  c?  adult;  (iaincsville, 

Fla.    (No.  7783,  Field  Mus.  Nat.  Llist.) 

4,  4a.  Scalopus  aquaticus  parvus  (Rhoa<ls;;  J  adult;  Port  Tamjia  City,  Fla. 

(No.  7202,  Mus.  Comp.  Zool.,  Harvard  College,  Ban<>s  collection.) 

5,  5a.  Scalopus  aquaticus  texanus  (Allen);  topotype;  c?  adult;  Rockport,  Tex. 

(No.  51385,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 
(),  Oa.  Scalopus  injlatus  Jackson;  type;  young  adult,  sex  unknown;  Stale  of 

Tamaulipas,  Mexico  (45  miles  from  Brownsville,  Tex.).    (No.  52709, 

U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 
7,  7a.  Scalopus  arcus  (Bangs);  type;  9  adult;  Stilwcll,  Okla.    (No.  5475,  Mus. 

Com]i.  Zool.,  Ilarvard  College,  Bangs  collection.) 
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Skulls  of  Scalopus  aquaticus  (subspp.),  S.  inflatus,  and  S.  /ereus. 

1,  la.  S.  a.  aquaticus.  3,  3a.  S.  a.  australis.  6, 6a.  S.  inflatus. 

2,  2a.  S.  a.  howelli.  4,  4a.  S.  a.  parvus.  7,  7a.  S.  sereus. 

5,  Sa.  S.  a.  texanus. 


PLATE  IV. 


[Natural  sizo.] 

Fig.  1.  Scapanus  townsendii  (Bachman);  cT  adult;  Femdale,  Humboldt  ("ounty,  Oal. 
(No.  19141,  Mils.  Vert.  Zool.,  Univ.  ralifoniia.') 

2.  Scapanus  orarius  orarius  True;  c?  adult;  Fenidalp,  ITumboldt  County,  Cal. 

(Xo.  19111,  Mus.  Vert.  Zool.,  Univ.  California.) 

3.  Srapavus  orarius  schcffcri  nobis;  typo;    d"  adult;  Walla  Walla,  Wash.  (No. 

204997,  U.  S.  Nat.  Ihi^.,  ]3iological  Survey  collection.) 

4.  Scapanus  latinianu-s  latimanus  (Bachman);  c?  adult;  Menlo  Park,  San  Mateo 

County,  Cal.    (No.  18779,  Mus.  Vert.  Zool.,  Univ.  California.) 

5.  Scapanus  latimanus  occultus  Grinnell  &  Swarth;  J'  adult;  San  (iahricl,  Cal. 

(No.  30310,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

6.  Scapanus  latimanus  grinnelli  Jackson;  type;  c?  young  adult;  Indoiiondouco, 

Cal.    (No.  17785,  Mus.  Vert.  Zool.,  Univ.  California.) 

7.  Scapanus  latimanus  sericatu^  Jackson;  type;  9  adult;  Yosemit(>,  Cal.  (No. 

(109548,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

8.  Scapanus  latimanus  minusculus  Bangs;  type;  ?   young  adult;  Fyffe,  Cal. 

(No.  9189,  Mus.  Comp.  Zool.,  Harvard  College,  Bangs  collection.) 

9.  Scapanus  latimanus  dilatus  True;  type;  young  adult,  sex  unknown,  jiroh- 

ably  S;  Fort  Klamath,  Oreg.  (No.  186G28,  U.  S.  Nat.  Mus.,  Merriam 
collection.) 

10.  Scapanus  anthonyi  jVWen;  type;  c?  adult;  San  Pedro  Marl ir  .Mnuntains,  Lower 

California.    (No.  4947,  Amer.  Mus.  Nat.  Hist.) 

11.  P  arascalo  ps  hrevjer  i{Bax:-hma,n);      young  adult;  Leasuresvilli',  Pa.   (No.  fiOH, 

Carnegie  ilus.) 

12.  Condijlura  cristata  (Linnseus);  c?  adult;  Ijunciibiirg,  Mass.    (No.  !M)()75,  U.  S. 

Nat.  Mils.,  Biological  Survey  collcclion.) 
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Skulls  of  Scapanus,  Parascalops,  and  Condylura. 


1.  S.  townsendii.  .  5.  S.  1.  occiiltus.  9.  S.  1.  dilatus. 

2.  S.  o.  orarius.  6.  S.  1.  grinnelli.  10.  S.  anthonyi. 

3.  S.  o.  schefieri.  7.  S.  1.  sericatus.  11.  P.  breweri. 

4.  S.  1.  latlmanus.  8.  S.  1.  minusculus.  12.  C.  cristata. 


PIvATE  V. 


[Natural  size.] 

Figs.  1,  la.  S capanus  townsendii  {Ba.chinim);  $  adult;  Ferndale,  Humboldt  County 
Cal.    (No.  19141,  Mus.  Vert.  Zool.,  Univ.  California.) 

2,  2a.  Scapanus  orarius  orarius  True;  $  adult;  Ferndale,  Humboldt  County, 

Cal.    (No.  19111,  Mus.  Vert.  Zool.,  Univ.  California.) 

3,  3a.  Scapanus  latimanus  latimanus  (Bachman);  c?  adult;  Menlo  Park,  San 

Mateo  County,  Cal.    (No.  18779,  Mus.  Vert.  Zool.,  Univ.  California.) 

4,  4a.  Scapanus  anthonyi  Allen;  type;  $  adult;  San  Pedro  Martir  Mountains, 

Lower  California.    (No.  4947,  Amer.  Mus.  Nat.  Hist.) 
5,5a.  PorascaZops  forewen  (Bachman);  ^  young  adult;  Leasuresville,  Pa.  (No. 
603,  Carnegie  Mus.) 

6,6a.  Condylura  cristata  (Linnaeus);  c?  adull;  Lunenburg,  Mass.    (No.  9G075, 
U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 
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Skulls  of  Scapanus,  Parascalops,  and  Condylura. 


1,  la.  S.  townsendii. 
2, 2a.  S.  o.  orarius. 


3,  3a.  S.  1.  latimanus. 
i,  4a.  S.  anthonyi. 


5,  oa.  P.  breweri. 

6,  6a.  C.  cristata. 


ri.ATK  VT. 


I'ic.s.  1.       Ih.  L'-^.  Xi'iirntricliKS  gibbsii  gibbsii  (lUiird");   J   ndull;  Riiinns,  l^iilisli 
Columbia.    (No.  G2952,  IT.  S.  Nat.  Mils.) 
L'u.  2h,  23.  A^eiirotrichus  gibbdi  hyacinthinus  Bangs;  ^  young  achill;  Ai)tos, 
Cal.  (No.lfiOOOO,r.S.Nat.Mus.,lHolo,d(alSum'yo()llc>('(ion.) 
;?.  Scalopus  uquuliriis  aquaticus  (Linnanis);  cH-scnlially  a  to])o1yp(>;  c<'  adult; 
near  l\Icdia.  Pa.    (No.  9845,  Acad.  Nat.  Sci.  Philadelphia;  2845,  Rhoads 
colloclion.) 

4.  Scalopus  aquaticus  hoivelli  Jackson;  type;  ^  adult;  Autaugavillc,  Ala.  (No. 

177931,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

5.  Scalopus  aquaticus  OMs/ra/i's (Chapman);  topotypo;  J*  adult;  Gainesville,  I'la., 

(No.  708],  Mus.  Comp.  Zool.,  Harvard  College,  Bangs  collection.) 

6.  Scalopus  aqmticus  machrinm  (Rafinesque);  c?  adult;  Oakwoods  Cemetery, 

Chicago,  111.    (No.  8155,  Field  Mus.  Nat.  Hist.) 

7.  Scalopus  aquaticus  texanus  (Allen);  toiyotype;  $  adult;  Rockport,  Tex.  (No. 

51385,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

8.  Scalopus  inflalus  Jackson;  type;  young  adult,  eex  unknown;  State  of  Tamau- 

lipas,  Mexico  (45  miles  from  Brownsville,  Tex.).  (No.  52709,  V.  S.  Nat. 
Mus.,  Biological  Survey  collection.) 

9.  Scalopus  xrcus  (Bangs);  type;  9  adult;  Stilwell,  Okla.    (No.  5175,  Mus. 

Comp.  Zool.,  Ilai'vard  College,  Bangs  collection.) 

10.  Scapanus  townsendii  (Bachman);  c?  adult;  Ferndale,  Humboldt  County,  Cal. 

(No.  19141,  Mus.  Vert.  Zool.,  Univ.  California.) 

11.  Scapanus  orarius  orarius  True;  c?  adult;  Ferndale,  Humboldt  County,  ("al. 

(No.  19111,  Mus.  Vert.  Zool.,  Univ.  California.) 

12.  Scapanm  orarius  scheJTeri  nobis;  type;  c?  adult;  Walla  Walla,  Wash.  (No. 

204997,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

13.  Scapnnufi  latimanus  latimanus  {iiacliman);  c?  adult;  Menlo  Park,  San  Mateo 

County,  Cal.    (No.  18779,  Mus.  Vert.  Zool.,  Univ.  California.) 

14.  Scapanui  latimanus  occuUus  Grinnell  &  Swarth;  $  adult;  Alhaml)ra,  (-al. 

(No.  30299,  U.  S.  Nat.  Mus.,  Biological  Survey  colleclion.) 

15.  Scapanus  latimanuH  grinnelli  Jiickmn;  type;  S  young  adult;  Independence, 

Cal.    (No.  17785,  Mus.  Vert.  Zool.,  Univ.  California.) 
If).  Scapanus  latimanus  sericatus  Jackson;  type;  ?  adult;  Yosemit«,  Cal.  (No. 
109548,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.) 

17.  Scapanus  latimanus  minusculus  Bangs;  type;  9  young  adult;  Vyffe,  Cal. 

(No.  9189,  Mus.  Comp.  Zool.,  Harvard  College,  Bangs  collectioii.) 

18.  Scapanus  lalirmnus  dilatus  Tnie;  type;  young  adult,  sex  unknown,  jjrolia- 

bly  J  ;  i'ort  Klamalli,  Oreg.  (No.  186628,  U.  S.  Nat.  Mus.,  Merriain 
collection.) 

19.  Scapanus  antJionyi  Allen;  type;  c?  adult;  San  Pedro  Martir  Mountains, 

Lower  California.    (No.  4947,  Amer.  Mus.  Nat.  Hist.) 

20.  ParaHCfjlopshrciv/'ridia.chmiin);  $  youngadiilt;  Leasuresville,  Pa.    (No.  003, 

Carnegie  Miis.j 

21.  ConflyluracriHtaia(/lAnnix:UH);  c?  adult;  Lunenburg,  Mass.    (.Vo.  90075,  U.  S. 

Nat.  MuH.,  Biological  Survey  collection.) 
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Skulls  of  Neurotrichus,  and  Mandibles  of  American  Talpid/e. 


1.  la,  lb,  22.  N.  g.  gibbsii. 

2.  2a,  2b,  23.  N.  g.  hyacinlhinus. 

3.  Scalopus  a.  aquatieus. 

4.  Scalopus  a.  howelli. 

5.  Scalopus  a.  australis. 
C.  Scalopus  a.  machrinus. 
7.  Scalopus  a.  texanus. 


8.  Scalopus  inflalus. 

9.  Scalopus  aereus. 

13.  Scapanus  townsendii. 

11.  Scapanus  o.  orarius. 

12.  Scapanus  o.  schefEeri. 

13.  Scapanus  1.  latimanus. 

14.  Scapanus  1.  cccultus. 


15.  Scapanus  1.  grlnnelli. 

16.  Scapanus  I.  sericatus. 

17.  Scapanus  1.  minusoulus. 

18.  Scapanus  1.  dilatus. 

19.  Scapanus  anthonyi. 

20.  Parascalops  breweri. 

21.  Condylura  cristata. 


INDEX. 


[New  names  in  bold-face  type;  synonyms  in  italics. 


acquaticus,  Scalopus,  33. 
senea,  Talpa,  58. 
sencus.  Scalops,  58. 
sereus,  Scalops,  52. 

Scalopus,  52-53. 
alpinus,  Scapanus,  75. 
americana,  Talpa,  79. 
amcricanus.  Scapanus,  80. 
anastasse,  Scalops.  39. 

Scalopus,  39-41. 
armslasise,  Scalops,  39. 
anthonyi,  Scapanus,  75-70. 
aquaiica,  Talpa,  33. 
aquaticus,  Scalops,  33. 

Scalopus,  32-30. 

Scalpos,  33. 

Sorcx,  32. 
argcntatus,  Scalops,  42. 
Astromi/cter,  82. 

prarinatus,  87. 

prasinatus,  87. 
Aslromyctcs,  83. 
Astromydcs,  83. 

cristatus,  87. 
australis,  Scalops,  38. 

Scalopus,  38-39. 

breweri,  Parascalops.  79-82. 
Scalops,  79. 
Scapanus,  80. 
Scaphanus,  80. 
TaZpa,  80. 

calif ornicus ,  Scalops,  64. 

Scapanus,  64. 
canadensis,  Scalops,  33,  58. 

TaZpa,  87. 
earyi,  Scalopus,  48-49. 
caudata,  Talpa,  87. 
Condylura,  82-86. 

cristata,  80-91. 

fissipes,  87. 

longicaudata,  87. 

macToura,  87. 

prasinata,  87. 
Condylus,  83. 

cristata,  87. 
Condytura,  82. 

cristata,  87. 
cristata,  Condylura,  86-91. 

Condylus,  87. 

Condytura,  87. 
Ta/ps,  80,  87. 

Talpasorex,  87. 
cristatus,  Astromydcs,  87. 

Rhinaster,  87. 

Scalops,  87. 

Scalopus,  87. 

Sorci,  80. 
cuprcata,  Talpa,  33. 


dilatus,  Scapanus,  72-75. 

curopxa,  Talpa,  79. 

fi.ssipes,  Condylura,  87. 

Talpasorei,  87. 
/Java,  roZpa,  32,  33,  87. 
flavcscens,  Talpa.  32. 
fwca,  Talpa.  33. 

gibbsi,  NeUTOtriclius ,  95. 
gibbsii,  NeurotricJius,  95. 

Neiirotriclius,  R4r-97. 

Neurolriclius,  95. 

Urofrichus.  94. 
ff/fts/i.  Urotrichus,  94. 
grirmelli,  Scapanus,  09-70. 

howelli,  Scalopus,  30-38. 
hyacinthinus,  Neurolrichus,  97. 
Xeiirotriclius,  97-98. 

intlatus,  Scalopus,  53-54. 
intermedins.  Scalops.  49. 
Scalopus,  49-50. 

latimanus,  Scalops,  M. 

Scapanus,  64-07. 
longicaudata,  Condylura,  87. 

Ta^/M,  86. 

Talpasorei,  87. 
longicaudatus,  Rhinaster,  87. 

machrina,  Talpa,  42. 
machrinoides,  Scalopus,  45-46. 
machrinus,  Scalops,  42. 

Scalopus,  42-44. 
macroura,  Condylura,  87 

Rhinaster,  87. 
macrurus,  Rhinaster,  87. 
major,  Ncurotrichus,  95. 

Neiirotrichus,  95. 
metallcscens,  Scalops,  58. 
miuusculus,  Scapanus,  72. 

NeouTotrichus,  92. 
Ncurotrichus,  92. 

gibbsi,  95. 

gibbsii,  95. 

hyacinthinus,  97. 

major,  95. 
Ncurotrichus,  92. 

gibbsii,  95. 
Neiirotrichus,  92-94. 

gibbsii,  94-97. 

hyacinthinus,  97-98 

major,  95. 

oceultus,  Scapanus,  68-69. 
orarius,  Scapanus,  01-02. 

Parascalops,  77-79. 
breweri,  79-82. 
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/xiri  ii.v,  5i-!i/(>/x\',  -11. 

Srolopus,  41-42. 
ixnnaiitii,  Talpa,-i2. 
pt  iinsyhvnica,  Scalops,  3;). 
pensylmnica,  Ta!i>aforci,  33. 
p( nsyl va n iru.t,  Talpa,  3.! . 
Pcrascalops,  77. 
prari/iaJu*,  Astromyctcr,  S7. 
prasinata,  CondyluTa,  87. 
prasinatus,  Aslromyctir,  S7. 
pulcher,  Scalopus,  ■!(>— is. 
purpurasccm,  Talpa,  87. 

raiiata,  Talpa,  87. 
radittiiis,  Sorci,  S7. 
rcposta,  Talpa,  SO. 
Fhhimtcr,  82. 

cristatus,  87. 

longicaudatus,  87. 

macroura,  87. 

macTurus,  87. 
Scalops,  27. 

senms,  58. 

asrcjis,  52. 

anasiass,  39. 

aTULstasix,  39. 

aquatkus,  33. 

argcrUatus,  42. 

australis,  38. 

brcwcri,  79. 

californicus,  64. 

canadensis,  33,  58. 

crisiatus,  87. 

intCTmedius,  49. 

latimanus,  64. 

machrinus,  42. 

mciallcscens,  58. 

parvus,  41. 

pennsylvanka,  33. 

temniis,  50. 

texensis,  50. 

townsendi,  58. 

iownsendii,  58. 
Scalopus,  27-30. 

acqvMicus,  33. 

areus,  52-53. 

anastasse,  39-41. 

aquaticus,  32-36. 

australis,  38-39. 

caryi,  48-49. 

crisiatus,  87. 

howelli,  36-3S. 

in  flatus,  .5.3-.54. 

intermedius,  4'J-.')0. 

machrinoides,  45-10. 

machrinus,  42-44. 

parvus,  41-42. 

pulcher,  46-48. 

texanus,  50-52. 

teunsifi,  50. 

virginianus,  33. 
Scalpos,  27. 

aqv/ilicus,  33. 
Scajjanus,  54-57. 

alpinus,  75. 

americanuK,  80. 

anthonyi,  7.5-7?. 

brevjeri,  80. 


Scapanus  califoniinis,  64. 

dihilus,  72-75. 

(rrinuolli,  69-70. 

lalimaiius,  64-67. 

mimiscuhis,  72. 

occult  us,  6S-(:<). 

orarius,  61-62. 

schcfleri,  63-64. 

sericatus,  71. 

iownscndi,  58. 

to\\Tiscndii,  ,58-61. 

towscndii,  5S. 

<raci,  72. 

<™/(',  72. 
Scapasius,  54. 
Scapliamts,  54. 

brcwcri,  80. 
schefferi,  Scapanus,  63-64. 
sericatus,  Scapanus,  71. 
srricca,  Talpa,  42. 
Sorcx  aquaticus,  32. 

crisiatus,  86. 

radiatus,  8". 
txniata,  Talpa,  58. 
Ta/pa  «»c(i,  58. 

americana,  79. 

aquatica,  33. 

hrewcri,  80. 

canadensis,  87. 

caudata,  87. 

cristata,  86,  87. 

cupreata,  33. 

europxa,  79. 

^a!)0,  32,  33,  87. 

flavescens,  32. 

/usco,  33. 

longicaudaia,  86. 

machrina,  42. 

pcnnanlii,  42. 

pensylvanicus,  :i3. 

purpurascens,  87. 

radiala,  87. 

reposta  80. 

sericca,  42. 

txniala,  58. 

townscndii,  58. 

virginiana,  33. 
Talpasoni,  27,  82. 

cristata,  87. 

fissipcs,  87. 

longicaudaia,  87. 

pensylvanica,  33. 
texanus,  Scalops,  50. 

Scalopus,  50-52. 
texensis,  Scalops,  50. 

Scalopus,  50. 
timnsendi,  Scalops,  58. 

Scapanus,  58. 
t'lwnscrulii,  Scalops,  58. 

Scapanus,  58-61. 

Taipa,  58. 
towsendii,  Scapanus,  58. 

Scapanus,  72. 
/rai;,  Scapanus,  72. 

Z^rolriclius  gibbsii,  94. 
gibsii,  94. 

virginiatM,  Talpa,  33. 
virginianus,  Scalopus,  33. 
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